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INTRODUCTION 
Water is a valuable natural resource and the basis of existence of all life forms 
in our biosphere. Water covers about seven tenth of the earth's surface of 
which only 2.53% is freshwater (Anon, 2003) However, merely 0.5% of 
worlds freshwater resources are accessible for human use as two third is locked. 
away in the glaciers and the continental ice while the remainder exists as soil 
moisture. The scarcity of accessible freshwater is of interest as well as concern 
since water is an indispensable liquid required for several purposes including 
drinking, sanitation, irrigation, navigation and recreation as well as it is a 
valuable source of organic productivity. 
The water bodies are intimately related to human life and his livelihood. 
These are intensively utilized for various purposes and, hence, are increasingly 
subjected to environmental stress. Besides freshwater augmentation, 
wastewater and storm water, eutrophication of lakes and reservoirs, sewage and 
public health are another set of problems that threaten the existence of 
freshwaters. Therefore, inadequate protection of the quality and supply of 
freshwater can set important limits to substantial development, health and 
sanitation, poverty eradication and biodiversity conservation. If the present 
situation is allowed to continue, a severe water stress is feared to occur by 2050 
with greater impact on developing countries (Anon, 2002). 
Wetlands are generally small in area, shallow and rain fed. They 
perform some useful ftmctions in maintaining ecological balance of the nature 
(WWF, 1987). They also occur extensively throughout the world in all climatic 
regions and are estimated to cover about 6% of the earth's surface. They also 
occur in all shapes and sizes ranging from less than one hectare to hundreds of 
square kilometres in area (Sugunan, 1995, 1997). 
More than fifty schemes of classification have been proposed for 
wetlands in different countries and there is hardly any one that satisfies all 
scientific criteria and is also practically not applicable in the field. The most 
comprehensive and elaborate hierarchical system of classification has been 
developed by Cowardain et al. (1979) for the United States Fish and Wildlife. 
The simplest classification is one proposed by Scott (1989) for use in Ramsar 
Database and followed in the directory of Asian Wetlands (Scott 1989a). 
A number of ecologists, limnologists, and geochemists have tried to 
define wetland enigmatic ecosystem, but only few of these definitions have 
gained limited acceptability (WWF, 1992). In spite of the global attention 
currently focused on the wetland ecosystem, there is yet no single universally 
accepted definition of wetland. The main cause of this is diversity of wetland 
types and the difficulty in demarcating the boundaries of this ecosystem. 
(WWF, 1992). The lUCN defined wetlands very broadly for the purpose of the 
Ramsar convention on the wetlands of international importance (lUCN, 1971) 
as ""areas of marsh, fen, peat land or water, whether natural or artificial, 
permanent or temporary with water that is static or flowing, fresh, brackish or 
salt, including areas of marine water depth of which at low tide does not 
exceed six meters ". 
According to Cowardain et al. (1979) ''the wetlands are lands 
transitional between terrestrial and aquatic systems where the water table is 
usually aquatic at or near the surface, or the land is covered by shallow 
waters'' Cowardin et al. (1979) have recommended that for purposes of this 
classification wetlands must have one or more of the following three attributes: 
I) at least periodically, the land supports predominantly hydrophytes, 2) the 
substrate is predominantly undrained hydric soil, and 3) the substrate is 
nonsoil and is saturated with water or covered by shallow water at sometime 
during the growing season of each year. 
In India, there is no single word equivalent to wetland. Of course, no 
language has one word to define this complex ecosystem. The marshes are 
known as Chaurs in Bihar and Bhils in Assam and Northeast. Large shallow 
lakes and ponds are called as Tals in Uttar Pradesh and Madhya Pradesh. The 
terai region in the foothills of the Himalayas in also dominated by marshes and 
swamps. Thus, there is much confusion as to what a swamp, marsh, wetland or 
a lake is. Finlayson and Rea (1999), have suggested that local needs and 
processes would influence the choice of definitions. 
Unfortunately, rapid urbanisation has lead to the loss of wetland habitat 
through encroachment, bad management and pollution from sewage and waste 
and litter disposal activities. These factors have seriously affected the survival 
of these water bodies and posed serious threat to the flora and fauna supported 
by them. Water quality, habitat structure, flow regime, energy source and biotic 
interactions are the major environmental factors that determine resource 
integrity (Karr, 1991). The physical and chemical attributes of water are the 
critical components of a water resource. Their dynamics may be complex and 
changing, depending upon other constituents in the geological strata, soil, 
topography and land use in the region (EPA, 1990). 
There have been few efforts to model wetlands (Conger, 1971 and 
Hindall, 1975). In order to establish the value of wetlands we must identify and 
quantify the hydrobiological functions that wetlands perform. Some of the 
urgent research needs for identifying and quantifying hydrobiological functions 
are: 
i) The need to improve, refine and perhaps simplify the existing 
techniques for various measurements of wetlands, 
ii) The need to improve over basic understanding of and to quantify 
the soil-water vegetation relationships of wetlands, 
iii) The need to make in-depth, long term monitoring studies of 
different wetland types under different environmental conditions, 
and 
iv) The need to continue developing models based on hydrologic 
data so that we have better analysis and predictive capacity. 
These can be improved or modified to study wetlands specifically taking 
into consideration the amount of error involved in the determination of various 
physical, chemical and biological components. 
Two third of the fish we eat depend upon the wetlands at some stages in 
their life cycle. The nutrient rich sheltered habitats of wetlands are used by fish 
for spawning as nursery areas or habitats for adults. Wetlands are also 
important as genetic reservoir for certain species of plants. They act as living 
laboratories, serving as gene pools of valuable life forms, which provide wild, 
resistant genotypes of many of our present and fiiture crops. They are also 
sources of raw compounds of known and unknown medicinal values. Many 
wetlands are lush habitats that provide countless species of plants and animals 
with a rich environment fi-om which they can obtain most of their requirements. 
However, as strange as it may sound, the relationship between wetlands and 
water is not always simple and uniform. 
One of the most valuable fiinctions of wetlands is the cleansing and 
detoxification of polluted waters. During the dry months, wetlands serve as 
storage reservoirs, which sustain human communities living on the periphery 
providing them water for domestic consumption, irrigation and industrial use. 
Being aware of these functions of wetlands, human communities, especially in 
parts of India where there is marked seasonality of rainfall, have traditionally 
created wetlands to collect and store water for recharging and consumption 
(Sivanappan, 1990). Plentifiil water and a high productivity have made 
wetlands among the richest and most biologically diverse ecosystems in the 
world (WWF, 1992). 
To formulate sound scientific management measures for augmenting 
fish and fisheries production in wetlands, the knowledge of limnology is must. 
This would provide clues to the production potential of such ecosystems and 
would help in setting targets of fisheries resource from such wetlands. Many 
other reasons have contributed to wetland as being attractive objects of study 
by workers around the globe. Among these are their relatively large number; 
seasonally related to monsoon and hot and dry summers; proximity and easy 
accessibility. 
The term limnology is derived from the Greek word limne, meaning 
pool, marsh or lake (Cole, 1983). Limnology can also be defined as branch of 
science that deals with biological productivity of inland waters and with all the 
causal influences that determine it (Welch, 1952). Several workers have made 
important contributions in the field of limnology keeping in view various 
aspects (Birge and Juday, 1911;Welch, 1952; Strickland, 1960; Bennet, 1962; 
Barclay, 1966; Khan 1969 ;Vollenweider, 1969. Sreenivasan, 1976; Hofinann , 
1987; Sreenivasan , 1991; Conley et al, 1993; Dumont 1994; Aumen, 1995; 
De Smet, 1996; Lampert 1997; Dodd et al., 1998; Gautum et al., 2000; 
Mavarkar and Hosetti 2000; Nandan and Galankar , 2000; Gaur et al., 2001; 
Kemp and Doods 2001; Mishra and Tripathi, 2001; Singh et al., 2001; Kumar 
and Shukla 2002; Pande and Mishra, 2002; Bhaumik et al., 2003; Dadhich and 
Sharma , 2003; Singh and Singh , 2003; Mishra et al., 2003; Pradeep et al., 
2003; Rao et al., 2003; Saha et al., 2003; Sultan et al., 2003; Garg and 
Totawat, 2004; Gupta et al., 2004; Sawane et al., 2004. 
In India, not much is known about the water quality, biological 
composition of wetlands and their interaction with each other, especially those 
in urban areas. Due to paucity of proper systematic information it is very 
difficult to have an overview of the general physico-chemical and biological 
nature of these wetlands. The present study of some wetlands of Aligarh was 
motivated by the importance of the problem. Ecosystems are characterized by 
complex interactions between abiotic components of water and inhabitant 
living communities. Hence, investigations on physico-chemical and biological 
properties of different water bodies is essential to understand their structure and 
dynamics, assessment of biological productivity and formulation of strategies 
for their scientific management for various purposes. 
Primary productivity in an aquatic environment is an important 
biological phenomenon on which depends the entire diverse array of life, 
directly or indirectly. The object of conducting a study of the primary 
productivity of a particular environment is to obtain quantitative information 
about the amount of energy available to support bioactivity of the system. This 
is considered to be the systems capacity for generation of potential energy and 
the subsequent reconversion of this kinetic energy on a unit volume and area 
basis (Vollenweider, 1968). Importance of phytoplankton in trophic dynamics 
of aquatic ecosystem needs no mention. They are the chief primary producers 
of the aquatic environment (Vollenweider 1968, Wetzel 1975), which fix solar 
energy by the process of photosynthesis, assimilating carbon dioxide and water 
to produce carbohydrate. These are being consumed by the primary consumer 
e.g. Zooplankton, there by transferring the energy to the higher trophic level. 
Phytoplanktons play a pivotal role in regulating the productivity of the 
ecosystem. The role of algae, as a major source of food for fishes, their ability 
to fix atmospheric nitrogen and in determining water quality is now well 
established. Since the burden of production rests mainly on phytoplankton, the 
entire biological community depends to a large extent on the planktonic life. 
Phytoplankton has great importance from ecological point of view 
(Kumar and Gupta 2002) A generalization is more or less accepted that clean 
water bodies are dominated by diatom flora and organic pollution leads to 
development of Chlorophyceae and Myxophyceae. Eulgenophyceae is not 
consistent in its performance but it prefers enriched waters. Phytoplankton 
mainly comprises algae as these have suitably adapted themselves to a 
planktonic mode of life. 
Chlorophyceae, Myxopyhceae, Euglenophyceae and Bacillariophyceae 
are different phytoplankton groups found in the present investigation. In India, 
numerous publications have been appeared concerning aquatic environment 
and ecology of Phytoplankton in freshwater. The important contributions 
include the work of Singh (I960), George (1961, 1962, 1966) Venkateshwarlu 
(1969), Jana and Sarkar (1971), Munawar (1974), Rao (1975), Verma et al 
(1978), Kamat (1981), Trivedy et al., (1985) Singh and Ali (1991), Jeegi Bai 
(1995) Govindswamy et al., (2000). 
Numerous publications concerning productivity are those of Agarwal et 
al, (1995), Choudhary et al., (1996) Joshi et al, (1995), Sahu et al., (1995), 
Murugesan et al., (2003) Sultan et al., (2003), Bais et al., (1993), Parida et al., 
(1999) Ghosh et al, (1994), Basheer et al, (1996), Vass and Langer (1990) 
Prasad (1990), Ahmad and Sarkar (1997) and Nath and Tripathi (1997). 
Myxophyceae are found in free form, epilithic forms and as symbionts 
(Weis, 1982). They have a world wide distribution and the majority of species 
are cosmopolitan. They are good photosynthesizers and replenish the water 
with oxygen. They are widely spread in the aquatic environment. The aquatic 
forms mostly occur in freshwater, a few however are marine. 
Chlorophyceae contain large number of morphologically diverse 
organisms of varied ecology. The planktonic species belong either to one or 
two lower orders, the volvocales and chlorococcales. About 8000 freshwater 
species constitute Chlorophyceae (Hutchinson, 1967). 
Bacillariophyceae (Diatoms) constitute most important group of algae 
even though most species are sessile and associated with littoral substrate 
(Wetzel, 1983). Diatoms are preferred food of many grazers and organisms in 
the upper trophic level and thus form the basis of productive fisheries (Ryther, 
1969). 
Euglenophyceae form a relatively large and diverse group but few 
species are truly planktonic (Wetzel, 1983). According to Hutchinson (1967), 
though the group consists of more than 600 species of photosynthetic forms as 
well as many that are apochlorotic, few are of any importance as members of 
lake plankton. Almost all euglenoids are unicellular, lack a distinct cell wall 
and possess one, two or three flagella (Wetzel, 1983). They are facultative 
heterotrophic and generally abundant in waters rich in organic matter. 
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MATERIALS AND METHODS 
Air and water temperatures were recorded with the helps mercury 
thermometer graduated up to 100°C 
Transparency was determined by using standard Secchi disc method. Secchi 
disc, having diameter of 20 cm and divided into black and white quadrants at 
surface, is lowered into the water body. The average of the two depth readings 
at which secchi disc disappeared and reappeared was noted as transparency. 
Turbidity, a measurement of the extent to which light is either absorbed or 
scattered by suspended matters in the water, was directly determined by 
spectronic - 20 spectrophotometer (Bausch and Lomb) at a wavelength of 660 
nm in terms of percent transmission. 
Dissolved Oxygen (D.O.) analysis was performed at the sites by Winklers 
modified technique (APHA, 1998). 
Free Carbondioxide (CO2) was determined by titrating 100ml of water with 
0.025N NaOH using phenolphthalein as an indicator. 
pH of water was determined at the sites by using a portable electronic digital 
pH meter. 
Aalkalinity was estimated by titrating 100 ml water sample with 0.02N 
sulphuric acid using phenolphthalein and methyl orange as indicator (Theroux 
etal, 1943). 
Hardness of water was estimated by titrating the water sample with 0.01M 
EDTA solution using Murexide as indicator (Trivedy and Goel, 1984). 
TDS 
For analysis, 100 ml water sample was taken. The residue left after the 
evaporation of 100 ml sample of unfiltered water, was taken as the amount of 
total solids (TS) present in it. The residue left after the evaporation of 100 ml 
sample fi"om filtered water was taken as the amount of the total dissolved solids 
(TDS) present in it. The difference between these two values was taken as the 
amount of total suspended solids (TSS) present in it. (TSS = TS —TDS). The 
results were expressed in mg /L. 
Electrical conductivity was measured by a conductivity meter. 
The amount of Calcium and Magnesium present in water was estimated by 
titrimetric methods as given by Trivedy and Goel (1984) and APHA (1992). 
Chloride was estimated by titrating the sample of water with 0.25 Silver 
Nitrate solution using 5% Potassium Chromate solution as indicator following 
APHA (1992). 
Inorganic Phosphorous (PO4-P) was estimated by ammonium molybdate -
blue method using Stannous Chloride (SnCh) as an indicator (Barnes, 1959). 
Ammonia-nitrogen (NH3-N) was estimated by the Nesselerisation method as 
given in Barnes (1959). Nitrate-Nitrogen (NO3-N) was determined following 
the Phenol - disulphonic method (Theroux et ai, 1943 and Trivedy and Goel, 
1984). Nitrite-nitrogen (NO2-N) was estimated following the method given by 
Trivedy and Goel (1984). Silica content of the water was estimated by the 
silicomolybdic acid (Ammonium Molybdate - yellow) method (Barnes, 1959). 
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Phytoplankton analysis 
Samples were collected from each water body monthly. To each 500 ml 
sample, 5 ml of Lugol's Iodine solution (Edmondson, 1959) was added. After 
keeping it for 24 hours, the supernatant was discarded and 20 ml concentrate 
was obtained. Qualitative and Quantitative analysis were done using an 
inverted microscope. 
For making qualitative analysis information given by Edmondson 
(1959) and Needham and Needham (1962) were utilized. For making 
quantitative analysis, counting were made by putting one drop of concentrate 
on a slide and observing the content under inverted microscope. Results were 
expressed in No./ml. 
Zooplankton analysis 
Samples were collected from each water body monthly. 100 litres of 
water was filtered by passing water through plankton net made up of bolting 
silk cloth having mesh size of 25 micrometer. Samples were then washed into 
wide mouth bottles and were preserved by adding 5% formaldehyde solution 
Further analysis was done by putting 1 ml of the fixed sample on a Sedgewick 
Rafter cell and studying it under an inverted microscope. For qualitative 
analysis, the information given in Edmondson (1959). Needham and Needham 
(1962), Pennak (1978) and Tonapi (1980) were utilized. Identification was 
done upto species level, where ever possible, results were expressed in No./L. 
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Primary Production was estimated by observing the post incubation changes 
in dissolved oxygen concentration in the water collected from sampling sites in 
light and dark bottles following the method of Gaarder and Gran (1927). 
For each monthly reading, six samples of water were collected from a 
given site. The sample size was restricted to 250 ml of water taken in a 250 ml 
capacity glass stoppered bottle. Sampling was done taking the water from the 
surface of the water body. These samples were taken in two successive batches. 
In the first batch water was collected in two light bottles and was analysed 
immediately for dissolved oxygen (D.O.), the mean of these two reading was 
taken as the initial value of dissolved oxygen in a 250 ml sample bottle in the 
first batch. In the second batch, collection of water was made in four bottles 
two of which were light and two were dark. They were stoppered immediately 
and were allowed to incubate for a period of 6 hours before they were subjected 
to analysis for D.O. concentration. During the period of incubation they were 
kept submerged under water. Like was the case with the sample collected in 
batch I, here also the mean value of the readings of the two light bottles was 
taken as representative of a 250 ml sample incubated in light bottles and the 
mean value of the readings obtained for the two dark bottles was taken as a 
representative for the sample incubated in dark bottles. The primary production 
was calculated as under: 
i) Gross primary production (GPP) = Light Bottle D.O. - Dark 
Bottle D.O. 
ii) Net Primary production (NPP) = Light Bottle D.O. - Initial D.O. 
iii) Community Respiration (CR) = Initial D.O. - Dark Bottle D.O. 
The carbon values were then obtained from the oxygen value collected 
as GPP, NPP and CR by multiplying with a factor 12/32 (i.e. 0.375) 
considering that 1 mole of O2 (32g) is released for each mole for carbon (I2g) 
fixed (APHA, 1998). 
Chlorophyll-a, which is a measure of productively was estimated by 
filtering a 500 ml sample of water through Whatman filter paper No. 41. The 
filter paper containing the phytoplankton residue is then put in a small beaker 
of suitable size and was then covered with 8 ml of 90% acetone. 0.2 ml of 
magnesium carbonate (MgCOs) suspension was also added to the content 
present inside the beaker. Then the volume of these contents was raised to 10 
ml by adding more of 90% acetone. After this the beaker was tightly closed 
with the help of aluminium foil in order to stop any evaporation. It was stored 
for 6 hours at 4"C for the pigments to elute. The chlorophyll-a extract was then 
centriftiged at 3000 rpm for 20 minutes. After centrifiigation, it was decanted 
and the volume of decanted liquid was raised to 10 ml by adding adequate 
amount of 90% acetone. Optical densities (D.O) of this liquid were measured 
with the help of spectronic 20 spectrophotometer and calculations were made 
according to the following formula (APHA, 1992). 
Chlorophyll-a (mg pigment/L) = 11.64 (OD 665) - 2.16 (OD 645) + 0.10 (OD 630). 
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(RHTSICAL 
Description of the Study Area 
Present study was carried out on three freshwater bodies of Aligarh. 
These water bodies are man made and are the result of soil digging operation 
for house and road construction. These water bodies are also used as drainage 
basins into which the surface runoff water and sewage from the surrounding 
catchment area enter. 
Medical Pond lies in the north of University campus. It is 3 km from the 
campus. It is a perennial pond receiving surface run off and sewage from the 
surrounding areas. It is used by the washermen, and, as a result, heavy input of 
detergent is found. The shoreline is almost rectangular. This one is the largest 
of three ponds. It is also used by catties for drinking and bathing purposes. The 
area of the pond is 0.08 hectares and the depth varied from 1 to 2 meters during 
different seasons. 
Both, Pond I and II, are located on Qila Road near Wildlife Department. 
They are located on the north of university campus and are 3 km from the 
university campus. Pond I is larger than Pond II. Both the ponds are seasonal 
and have irregular shoreline. These are used by washermen. Main water supply 
is rain water and surface runoff from surrounding areas. The area of the pond is 
0.05 hectares and the depth varied from 1 to 2 meters during different seasons. 
All these ponds are used for bathing and washing purposes that bring 
physico-chemical and biological changes regularly. 
Map showing the Study Areas 
Climatology of Aligarh 
Climatic factors play an important role in the ecology of both aquatic 
and terrestrial environments (Barclay, 1966). These factors control organic 
production in lake and rivers by affecting circulation and exchange of essential 
nutrients (Rawson, 1958; Rodhe, 1958). Handa etal. (1987) and Panday and 
Tripathi (1988) have also reported the role of climatic factors in the ecology of 
aquatic ecosystems. For a scientific approach to aquaculture practices, the 
understanding of climatic factors and their interaction with the biological 
processes within the water body is essential. In view of all this, a brief 
description of the climatology of Aligarh is given here. 
Aligarh, a district of Uttar-Pradesh in Northern India, is located in the 
central Ganga-Yamuna Doab at latitude 27°54'N and longitude 78°4'E. It 
experiences the tropical monsoon type of climate with marked North-East and 
South-West monsoons. The year can be broadly divided into the following five 
seasons: 
i) Winter season (December to January) 
ii) Post-winter (February to March) 
iii) Summer season (April to June) 
iv) Monsoon season i.e. season of general rains (July to September) 
v) Post-monsoon season (October to November). 
The winter season is marked with considerable fall in temperature. The 
nights of winters are cold (as low as 1.0 °C at midnight) and the days are 
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moderately warm. The winds are very light and mostly dry. This season 
experiences occasional rains. 
The Post-winter season is marked with gradual rise in temperature, 
bright sunshine, absence of cloudy days, a gradual lengthening of the 
photoperiod and a lower relative humidity. 
The Summer season is marked with considerable rise in temperature and 
long photoperiods. In the months of May and June, temperature rises 
exceptionally high with mercury touching sometimes up to 48 °C at noontime. 
Fast currents of hot and dry air usually blow in the daytime. The monthly 
averages of the wind velocity do not give the correct idea of the velocity and 
speed as they are liable to great variations during 24 hours. It blows with a 
force of gale during daytime, falls off very rapidly in the evening and nearly 
calm down during nights. The fast and hot winds are locally called as Loo. The 
occurrence of dust and thunderstorms caused by convection currents is a 
peculiar phenomenon of the summer season. 
Summer is followed by monsoon season. The rains generally begin in 
July and last till the end of September. This season is characterized by a 
gradual fall in temperature. More numerous cloudy days, steady rains, 
relatively low light intensity, gradual shortening of photoperiod, relatively high 
humidity and cyclonic weather are the features of the monsoon season. 
The monsoon season is followed by period of transition from rainy to 
dry and cool weather. This is the season of retreating monsoon and is termed as 
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post-monsoon. This season is characterized by a flirther fall in diurnal and 
nocturnal temperatures and a gradual decrease in photoperiod and relative 
humidity. 
Light Conditions 
Light is the energy capable of doing work that can be transformed from 
one form to another. It can neither be created nor destroyed. Solar radiation 
determines the events in the water body directly or indirectly. Most of the solar 
radiation, which falls on earth's surface, is absorbed by water vapours, carbon 
dioxide, oxygen and ozone in atmosphere. The final limited energy, which 
arrives at the aquatic surface, thus becomes the only source of solar radiation 
available for photosynthesis (Boney, 1989). Intensity of light also plays an 
important role in the growth of aquatic plants. Light absorption by 
phytoplankton is an important component of planktonic primary production 
(Marrae/a/., 1993) 
During the daytime, the chlorophyll (a, b and c) of phytoplankton utilize 
underwater light to compose carbon in the form of carbohydrates and produces 
O2 that is used for respiration and grov^h of algae and other aquatic plants 
(Ojha and Howard, 2000). Light availability at depth is affected directly by the 
presence of TSS and plankton in the water column and by macrophytes and 
sediment accumulation on the surface (Carter and Rybicki, 1985). Almost all 
energy that control the metabolism of water bodies is derived directly from the 
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solar energy and utilized in photosynthesis either within the lake or brought in 
the water bodies in various forms of organic matter (Carter and Rybicki, 1985). 
Welch (1952), Hutchinson (1957), Ruttner (1963), Khan et ai, (191%), 
Marra et ai, (1993) and Agusti (1994) have given detailed account of light 
conditions in fresh water bodies. 
According to Hutchinson (1975), transparency, the depth up to which 
light penetrates in water body, can be used as a reliable indicator of 
productivity. Transparency acts as an index of water quality and plays a key 
role in reflecting the pond productivity (Mohanty, 1999). 
Turbidity is the measurement of the extent to which light is either 
absorbed or scattered by suspended materials in the water. Turbidity of water is 
mainly caused by the substances, which are present in true solutions, 
suspension and colloidal form (Welch, 1952). Turbidity makes the water unfit 
for domestic purposes, food and beverage industries, proper growth of 
organism and many other things (Ajmal and Raziuddin, 1988). 
Transparency values are given in Table 1. There is a wide variation in 
transparency values in these freshwater bodies. They ranged from 7.5 cm to 
30.5 cm. 
In Medical pond, Seechi disc transparency ranged from 8.5 cm to 30.5 
cm showing minimum in December, 2004 (8.5 cm) and maximum (30.5 cm) in 
October, 2004. 
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In Pond I, it ranged from 7.5 cm to 14 cm showing minimum in May, 
2004 (7.5 cm) and maximum 14 cm in January, 2004. 
In Pond II, it ranged from 7.8 cm to 14.5 cm showing minimum in 
December, 2004 (7.8 cm) and maximum 14.5cm in October, 2004. 
Low levels of transparency in Pond 1 and Pond II were found in summer 
and monsoon seasons. In summer, it was because of evaporation of water, 
which causes concentration of dissolved solids at increasing temperature and 
production of turbidity during monsoon season is caused by the entry of huge 
amount of suspended and colloidal matter, silt and clay into the water body 
along with the rainwater from the surrounding field. The low values in Medical 
Pond during winter may be attributed to low light intensity, caused by fog, 
smoke and cloudy weather. 
The measurement of turbidity is taken as percent transmission and is 
given in Table 1. In Medical pond, maximum turbidity 82% was observed in 
October, 2004 while minimum 22% in December, 2004. Pond I showed 
maximum turbidity 37% in January, 2004 and minimum 22% in December, 
2004 while Pond II showed maximum 39% during October, 2004 and 
minimum 18 during December, 2004. 
According to Kaushik and Saksena (1999), high turbidity during rainy 
season is inevitable as it is due to suspended inorganic materials. Zafar (1966) 
has shown that water temperature and turbidity have a positive correlation. It is 
because of the fact that particles in water absorb heat and radiate it in 
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surrounding waters. Soap and detergents are added regularly by washer men to 
these ponds, which produce stable colloids resulting in the increased turbidity. 
In the present investigation too, a positive correlation was found 
between turbidity and water temperature in Medical pond and negative in Pond 
I and Pond II. Transparency showed a positive correlation with turbidity in all 
the ponds (Table 10,Fig.4, Fig.7). 
Temperature 
Temperature is the most important factor in aquatic environment since it 
regulates various physico-chemical as well as biological activities (Kumar et 
al., 1996). Thermal properties of water and corresponding relationships have 
greater importance in maintaining fitness of the water of an ecosystem. The 
temperature of natural water system responds to water depth, climate and 
topography, the ambient atmospheric temperature being the most universal. 
Temperature changes govern water mixing, turbulence and formation of 
currents. (Ried, 1961 and Ruttner, 1963). 
Surface area and volume of the water body are the two main parameters 
to assess fluctuations in water temperature (Anderson, 1964). Temperature 
governs growth, development, reproduction and other life process of the biota. 
(Wetzel, 1983). Some important contribution made in the field of thermal 
conditions in aquatic ecosystems are those of Singh (1960), Hutchinson (1967), 
Rangarajan and Marichamy (1972), Vashisht and Sharma (1975), Bohra et al., 
(1978), Ayyappan and Gupta (1981), Chaurasia and Adoni (1985), Fasihuddin 
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and Kumari (1990), Kant and Raina (1990) Vijaykumar (1992, 1996) and Zhou 
et ai, (2000). 
Addition or loss of heat leads to temperature changes in water body 
(Wetzel, 1983). These temperature changes are given in Table 1. The water 
bodies in the present study are small and shallow in depth and thus are 
subjected to easy disturbances resulting in wide temperature fluctuations. 
Maximum (6°C) and minimum (l°C) differences were found between air 
and water temperatures. Water temperature was always found to be less than 
air temperature. 
In Medical Pond, minimum temperature difference was TC during 
January, 2004 and maximum was 5°C during October, 2004. Minimum water 
temperature was \TC in December, 2004 and maximum was 35°C in May, 
2004 during the investigation period. 
In Pond I, minimum temperature difference was TC during September, 
2004 and maximum was 6°C during October, 2004 and November, 2004. 14°C 
was the minimum water temperature observed in January, 2004 while 36°C was 
the maximum temperature in June,2004. 
In Pond II, minimum temperature difference was 2°C during May, 2004 
and September, 2004 while 5°C was the maximum difference found in 
November, 2004. Water temperature ranged from 14°C during January, 2004 to 
36.5"C in June, 2004. 
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Air temperature varied between 15"C during January, 2004 to SQ^ C 
during June,2004. Water temperature varied between 13°C during January, 
2004 to 36.5°C during June, 2004.1n all the three ponds water temperature 
followed air temperature and a positive correlation was found between air and 
water temperature. (Table 10, Fig.4). 
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Dissolved Oxygen 
Oxygen directly affects the survival and distribution of flora and fauna 
in an ecosystem (Vijaykumar et al., 1999). Despite the fact that all of us are 
taking oxygen in our bodies and converting it into carbon dioxide (CO2) in the 
process of respiration to extract energy from food, the amount of oxygen in 
atmosphere remains remarkably stable at about 20.95% the air (Wetzel, 1983). 
Plants play a significant role in returning this oxygen back into the atmosphere. 
Plants trap carbon dioxide and water and oxygen is released as a by-product 
during the process of photosynthesis. 
Oxygen gets into water by diffusion from the surrounding air, by 
aeration or agitation of water and it is also produced as a by-product of 
photosynthesis within the water body itself Solubility of O2 is always greater 
in freshwaters than in salt waters and greater in cold water than in warm waters 
(Welch, 1952). As a general rule, the more oxygen dissolved in water is an 
indication of better health and a constantly high content allows a water body to 
support more members and variety of aquatic organisms. Survival under low 
D.O. content is a specialization of a limited number of species like certain air 
breathing fishes. 
Important contributions are those of Khan and Siddiqui (1971), Wetzel 
(1983), Yousuf and Shah (1988), Kaushik et al., (1989, 1991a, b), Anjana and 
Kanhere (1995), Narendra and Mahmood (1995), Paul and Verma (1999) and 
Vijaykumar et al.. (1999). 
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Medical pond showed the minimum D.O. 1.6 mg/L in January, 2004 to 
maximum 7.2 mg/L during February, 2004. 
In Pond I, the values varied from 2.4 mg/L during September, 2004 to 7.5 mg/ 
L in October, 2004.1n Pond II, the values ranged from 2.9 mg/L during 
September, 2004 to 7.8 mg/L during March, 2004. 
D.O. content in a water body is affected by a number of factors such as 
solubility of oxygen in water, intensity of light, difRision and absorption from 
the atmosphere, photosynthesis and loss due to chemical and biological 
oxidation. Increased solar radiation and phytoplankton crops lead to the higher 
values of D.O. (Table 3). This investigation substantiates the views of 
Ayyappan and Gupta (1981) and Vijaykumar et al. (1999). Higher values of 
D.O. during winter might be because of good oxygen holding capacity of water 
at low temperature. Prasad (1990) and Kaushik and Saksena (1999) reported 
the same. Dissolved oxygen showed negative correlation with the water 
temperature (Table 10, Fig.6) and positive correlation with pH in all the ponds. 
(Table 10, Fig.9). 
Carbon dioxide (Free CO2) 
Carbon dioxide is one of the most important substances in the life of plants and 
microorganisms. In the presence of CO2, plants and phytoplankton carry out 
photosynthesis and produce oxygen as a by-product, which is the basic need of 
all the organisms. On the other hand, large amount of free CO2 present in the 
water body, may become harmful for animals. It regulates the pH of water and 
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influences the life process of organism. It is, therefore, supposed that carbon 
dioxide content of the water is probably the best single factor to determine the 
utility of water for most of the animals. Free CO2 is very soluble in water, some 
200 times greater than oxygen. It is always found in large quantities in polluted 
waters. In free state, it is derived partly from the atmosphere and partly as a 
product of respiration by aquatic organisms. In polluted waters, its main source 
is decomposition of organic matter settled in the bottom. 
Distribution of CO2 in all the three ponds is given in Table 3. The values of 
free CO2 ranged from 6.5 mg/L to 59.28 mg/L during different periods of 
investigations at different stations. 
The values of CO2 in Medical pond ranged between 6.5 mg/L (May, 
2004) to 59.28 mg/L (September, 2004), at Pond I, between 8.8 mg/L (June, 
2004) to 51.4 mg/L (October, 2004) and at Pond II, between 14.2 mg/1 
(January, 2004) to 30.1 mg/L (September, 2004). 
Presence of CO2 was recorded even at pH values greater than 8.4 during 
some months (Table 3). It may be due to the entry of free CO2 alongwith the 
surface run off Higher values of free CO2 during summer months might be due 
to the increase in the decomposition of organic matter at higher temperature. 
Increase in free CO2 during monsoon months may be attributed to carbonic acid 
coming in with the rain water (Haque J 991). 
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Absence of CO2 during some months may be attributed to its utilization 
in photosynthesis and its release from the water column and also to its 
conversion into bicarbonates after reacting with carbonates. 
pH 
pH or Hydrogen ion concentration of natural waters is an important 
environmental factor as it is suggestive of acid base equilibrium achieved by 
various dissolved compounds. According to Welch (1952), pH is an index for 
suitability of environment and is one of the most important factors affecting 
productivity of a water body. pH between 6.5 and 9.0 supports good fishery 
(Ellis, 1937) and pH between 6.5 - 8.5 with large variations plays a pivotal role 
in the productivity of water (Ali kunhi, 1957). According to Das et al., (2001), 
pH has direct effect on fish growth and food conversion ratio as well as growth 
and survival of fish food organisms. 
pH ranged from 6.4 to 9.1 in all the three freshwater bodies (Table 3). In 
Medical Pond, it varied from 7.8 in July, 2004 to 9.1 during January, 2004. 
In Pond I, it ranged from 6.6 in September, 2004 to 8.9 during January, 
2004. While in Pond II, it ranged from 6.4 during September, 2004 to 8.6 in 
February, 2004. 
The alkaline pH in all the ponds under investigation, confirms the earlier 
reports that most of the freshwaters in the Northern India showed alkaline pH 
range (Singhal et al., 1986 and Shastree et al., 1991) 
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Photosynthesis carried out by phytoplankton and aquatic macrophytes is 
the reason for high pH during some months as it removes free CO2 and results 
in the increase of alkalinity in all the ponds. During the same process, 
bicarbonates are converted into CO3 and hence pH is raised. Sreenivasan 
(1964) have found that decrease in pH value during different months was 
probably due to release of concentrated organic matter and respiration of biota 
while increase was found to be mainly due to rise in carbonate alkalinity 
resulting from the photosynthetic activity of phytoplankton and other green 
aquatic plants. Khan (1969) has also given the similar reason. 
In monsoon months, heavy rains caused higher turbidity and so 
photosynthetic rate is also decreased because of low transparency and reduced 
intensity of light causing decrease in pH values in these ponds. A fall in pH 
during monsoon months was also recorded by Shardendu and Ambasht (1988). 
Since these shallow biotic water bodies are more subjected and prone to local 
disturbances, they exhibit higher degree of fluctuation. pH showed negative 
correlation with water temperature in all the three ponds.(Table 10,Fig.5). 
Alkalinity 
Alkalinity of water refers to the quality and quantity of compounds 
present, which collectively shift the pH to the alkaline side of neutrality 
(Wetzel, 1983). The concentration of these compounds and the ratio of one to 
another determine the actual pH and the buffering capacity of given water. 
Alkalinity is due to bicarbonates, carbonates and hydroxides and less 
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frequently in inland waters by borate, silicate and phosphates (Wetzel, 1983). 
Alkalinity is very important for aquatic life in freshwater system because it 
corrects pH changes that occur naturally as a result of photosynthetic activity of 
chlorophyll bearing plants. The range of alkalinity in Indian waters varied from 
40 to 1000 mg/L (Jhingran, 1991). Alkalinity is considered as a measure of 
productivity by some workers (Ali kunhi, 1957). 
Standard acids using methyl orange and phenolphthalein as indicators 
are used to distinguish between three kinds of alkalinity, hydroxide (OH), 
monocarbonates (CO3) and bicarbonates (HCO3). Normal carbonate alkalinity 
may he present with either hydroxide or bicarbonate alkalinity, but hydroxide 
and bicarbonate carmot be present together in the same sample (Thereoux et al., 
1943). There be only one condition among given alkalinity condition in the 
sample 
1) Hydroxide alone 
2) Hydroxides and normal carbonates 
3) Normal carbonates alone 
4) Normal carbonates and bicarbonates 
5) Bicarbonates alone 
Total alkalinity ranged from minimum 239 mg/L during July, 2004 to 
maximum 630 mg/L in January, 2004 in case of Medical Pond. 
30 
In case of Pond I, it varied from minimum 103 mg/L during July, 2004 
to maximum 320 mg/L in November, 2004 while in Pond II, it varied from 94 
mg/L in August, 2004 to 360 mg/L in October, 2004. 
The factors responsible for higher alkalinity have been reported to be 
organic pollution, excessive release of soap and detergents throu^ cloth 
washing, bathing and decomposition of organic matter in sediment (Hayes and 
Anthony, 1959). In the present study, higher and lower alkalinity values were 
found to be related with the fluctuations in the photosynthetic activity of 
chlorophyll bearing organisms. 
Statistical analysis was done between alkalinity and pH in all the three 
ponds and it was found to be positive in all cases (Table 10,Figl0). Higher 
values during winter and post winter months might be due to input of 
detergents and lower production values in monsoon months were found to be 
mainly due to higher turbidity and low transparency values, as also recorded by 
Panda et al., (1999). Total alkalinity in these ponds was always found to be 
greater than 60 mg/L, (Table 3) and, therefore, they can be considered as 
nutrient rich ponds (Spence, 1946). 
Hardness 
Hardness is of two types: Temporary hardness and Permanent 
hardness. Temporary hardness is due to carbonate while permanent due to non-
carbonates. Hardness prevents lather formation with soap and increase boiling 
point (Trivedy and Goel, 1984). Carbonates, bicarbonates, sulphates, chlorides. 
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nitrates and silicate anions are responsible for hardness. Multivalent metallic 
cations Ca and Mg ^ are responsible for hardness. Alkalinity and hardness 
are closely related to each other (Mairs, 1966). Andrews (1972) has classified 
water bodies in the following manner: 
i) Waters having hardness from 0.0 - 60.0 mg/L as soft, 
ii) Water having hardness from 61.0 - 120.0 mg/L as moderately hard, 
iii) Water having hardness from 121 - 180.0 mg/L as hard, 
iv) Water having hardness more than 180.0 mg/L as very hard. 
Unni (1983) has suggested that total hardness can be used as indicator 
for classifying domestic pollution in water. The total hardness showed wide 
variations (18.43- 338 mg/L) in all the freshwater ponds under study (Table 4). 
Medical pond showed minimum 212 mg/L in September, 2004 to 
maximum 338 mg/L January, 2004. Pond I showed hardness values ranging 
from 48 mg/L in September, 2004 to 190 mg/L in November, 2004,whereas 
Pond II showed 18.43 mg/L in September, 2004 to 122 mg/L in May, 2004. 
Higher values might be due to the evaporation of water at high 
temperature during summer months. Haque (1991) has also reported higher 
values during summer. The observed decrease in hardness during monsoon 
months might be attributed to dilution of water by rain as reported by Basheer 
(1991) and Gaur (1998). The water bodies under investigations can be 
classified as very hard on the basis of hardness classification given by Andrews 
(1972) except in few monsoon months when it falls under the range of hard 
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waters. It showed negative correlation with pH in Medical pond and positive in 
Pond I and II. (Table 10,Fig.lI). 
Total Solids 
In water body total solids (T.S.) are represented by total dissolved solid 
(T.D.S.) and total suspended solids (T.S.S.). Total solids in water are due to 
inorganic and organic substances, including both - dissolved and suspended 
particles, like silt, clay and plankton etc. Higher amounts of total solids cause 
turbidity and reduce the light penetration, thus affecting photosynthesis. 
All polluted water bodies have higher quantities of total solids. Much 
work has been done on the amount of total solids present in the fresh- water 
bodies. The contributions are those of Welch (1952), Hutchinson (1975), 
Wetzel (1975), Trivedy and Goel (1984), Kaushik et al. (1989), Shastree et al. 
(1991), Kaushik and Saksena (1999), Kumar (2002) and Verma and Sharma 
(2002) etc. 
It originates from natural sources and depends upon location, geological 
nature, drainage, rainfall, bottom deposits and inflowing water. The T.D.S has 
been proved as a very useful parameter is determining the productivity of 
inland waters (Rawson, 1951; Hutchinson, 1975 and Wetzel, 1975). Kemp 
(1971) has stated in the classification of water regarding their productivity that 
the amount of TDS present in a water body is of greater importance than their 
chemical composition. According to Trivedy and Goel (1984) excess amount 
of TDS in water tends to disturb the ecological balance due to suffocation in 
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aquatic fauna even in the presence of fair amount of D.O.TDS showed negative 
correlation with transparency in Medical pond while positive in Pond I and 
Pond II. (Table 10,Fig. 8). 
Values of TS ranged from 1355 (October, 2004) to 1880 mg/L (June, 
2004) in Medical pond, 665 (June, 2004) to 1050 mg/L (August, 2004) in Pond 
I and 800 (June, 2004) to 1190 mg/1 (November, 2004) in Pond II (Table 2). 
The fluctuations in TS are associated with evaporation, sedimentation and 
dilution during different seasons. Its concentration in water body mainly 
depends on the surface run off during monsoon months, release from the 
autogenic and biogenic sources, sediment release of nufrients and evaporation 
at high temperature during summer. 
TSS ranged from 470 (April, 2004) to 845 mg/L (August, 2004) in 
Medical pond, 380 (June, 2004) to 560 mg/L (August, 2004) in Pond I and 510 
(July, 2004 and May, 2004) to 870 mg/1 (March, 2004) in Pond II (Table 2). 
Higher values of TSS during summer might be attributed to the low 
water level caused by evaporation and abundance of plankton organisms, 
which also contribute to TSS. Lower values during winter might be due to the 
sedimentation and slow rate of demineralization and decomposition. Similar 
results were shown by Kaushik and Saksena (1999) in Surajkund and Ranital. 
Values of TDS ranged from 710 (October, 2004) to 1190 mg/L (June, 
2004) in Medical pond, 285 (June, 2004) to 583 mg/L (January, 2004) in Pond 
I and 195 (April, 2004) to 390 mg/L (September, 2004) in Pond II. 
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TDS showed variations mainly caused by the addition of dissolved 
substances and their utilization by organisms and other aquatic plants and 
animals during different months. Higher values of TDS in these water bodies 
might be due to higher decomposition rate, release of nutrients from the 
sediments and due to evaporation. 
Its lower values might be due to loss of nutrients into sediments and 
their utilization by plankton and other aquatic plants. Water bodies with high 
TDS have been reported to be productive than those with low values 
(Northcote and Larkin 1956). 
Electrical Conductivity (E.G.) 
Electrical conductivity of water reflects the amount of dissolved solutes 
present in it. Therefore, it is considered as an index of total dissolved solids 
(Sreenivasan, 1964a). According to Rawson (1951) and Haque (1991) it is 
directly related to productivity. Freshwater bodies in their natural state have 
very low conductivity values. Polluted waters showed higher values of 
conductivity (Trivedy et al., 1985). Relationship between total dissolved solids 
and electrical conductivity was studied and it was found that the two 
parameters bear a negative correlation in case of Medical pond while positive 
in case of Pond I and Pond II. Electrical conductivity increases as the amount 
of ions increases, thus it is directly related with the amount of total dissolved 
solids. Higher values of conductivity during some months might be due to the 
fact that various dissolved substances (nutrients) etc. are continuously released 
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into the aquatic medium through death and decomposition of aquatic 
organisms. Lower values of conductivity might be attributed to the 
consumption of TDS by the phytoplankton and other aquatic organisms present 
there. 
In Medical pond, the conductivity ranged from 1295 |iS cm' (June, 
2004) to 1948 i^S cm"' (January, 2004). Pond I showed minimum 285^8 cm"' 
(June, 2004) and maximum 583 |LIS cm"' (January, 2004) while Pond II showed 
minimum 160 ^S cm"' (June, 2004) and maximum 305|^S cm" (January, 
2004). (Table 1). 
IONIC COMPOSITION 
The ionic composition of water plays a very important role in the 
metabolism of various groups of aquatic organisms. Various anions and cations 
contribute to ionic composition of any water body. The four major anions are 
carbonates, bicarbonates, sulphates and chlorides. The concentration of cations 
like magnesium, sodium, potassium, are relatively conservative and undergo 
only minor spatial and temporal changes within lake or pond from biotic 
utilization. Calcium, inorganic carbon and sulphate are dynamic and 
concentration of these ions are strongly influenced by microbial metabolism 
(Wetzel, 1983). 
Important contributions on literature of the ionic composition of 
temperate waters are those of Birge and Juday (1911), Munawar (1970, 1972), 
Khan and Siddiqui (1974), Mathew (1975), Trivedy e/a/.(1985), Haque (1991) 
and Gaur (1998). 
In India, Khan and Qayyum (1966) and Khan and Siddiqui (1974) have 
studied in detail the ionic composition of fishponds at Aligarh. 
Calcium 
It is one of the most abundant cations found in freshwater bodies. It 
serves as an essential micronutrient for most of the aquatic organisms, 
particularly green algae and macronutrient for blue green algae (Goldman, 
1965). Lack of this cation may lead to the decreased rate of mineralization of 
organic matter and their recycling for the use of primary producers. In Indian 
freshwaters, calcium content fluctuated from 11.2 to 390.67 mg/L (Kaushik 
and Saksena, 1999). German limnologist, Ohle (1938) has given the following 
classification of water bodies depending upon the calcium concentration, 
i) Water with Ca<10.0 mg/Las poor 
ii) Water with Ca 10.0 mg/L to 25.0 mg/1 as medium 
iii) Water with Ca>25.0 mg/L as rich 
According to Ohle (1934), the water bodies, under study, can the 
categorized as "rich" because calcium content of these ponds was always found 
greater than 25 mg/L throughout the period of study with few exceptions 
during monsoon months (August and September, 2004). 
Medical pond showed minimum concentration (40 mg/L) in December, 
2004 and maximum (115 mg/L) in June, 2004. Pond I showed lower value 
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(16.83 mg/L) during September, 2004 and maximum value (50 mg/L) in 
November, 2004. Pond 11, showed the minimum value (14.42 mg/L) during 
September, 2004 and maximum (63 mg/L) during November, 2004. 
It was observed that calcium content in these ponds was highest in 
summer, moderate in winters and lowest in monsoon. Increasing calcium level 
during summer in these water bodies is probably due to evaporation of water 
and decomposition of dead aquatic plants and animals (Table 4). 
Haque (1991) has also reported high calcium content during summer 
months when decomposition was very high and humidity was very low. 
Relatively higher calcium in these water bodies might also be due to 
heavy input of sewage from surrounding areas. In monsoon months dilution of 
water was found to be the main cause of lowering the calcium content as 
reported by Kant and Raina (1990), whereas Zutshi and Vass (1978) have 
reported low calcium level during winter and related it to sedimentation and 
utilization by plankton organisms. 
Magnesium 
Magnesium, is an essential nutrient required universally by 
chlorophyllus plants for the magnesium porphyrin component of chlorophyll 
molecule and as a micronutrient in enzymatic transformation, especially in 
transphosphorylation of algae, fungi and bacteria (Wetzel, 1983). The depletion 
of magnesium acts as a limiting factor for the growth of phytoplankton and has 
been reported to reduce the number of phytoplankton (Kauskhik and Saksena, 
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1999). Decomposition of proteins, excreta of aquatic animals and surface run 
off water are the main source of magnesium in the water body. It is utilized by 
autotrophs from where it is transferred to higher trophic levels. It is returned to 
the ecosystem by the decomposition of plants and animals. It is present either 
as magnesium carbonates or magnesium bicarbonates. The range of magnesium 
in Indian waters was found to vary between 2.45 to 107 mg/L (Goel et ai, 1986, 
Khatavakare/a/., 1990) 
Medical Pond showed minimum value (7.3 mg/L) in November, 2004 
while maximum (38mg/L) in December, 2004. Pond I showed a variation of 
2.12 mg/L (minimum) in October,2004 to 12.436 mg/L (maximum) in 
December, 2004. Pond II showed the minimum value (2.43 mg/L) during 
September, 2004 and maximum (21.09 mg/L) during March, 2004 and 
December, 2004 
Higher concentration of magnesium during summer might be due to 
evaporation of water and higher rate of decomposition of organic matter. 
Lower values during post monsoon and winter months were due to higher 
sedimentation rate leading to settlement in the bottom and utilization by 
plankton organism (Table 4). Haque (1991) and Shastree et a/. (1991) have also 
reported higher concentration during summer and lower during winter. 
Chloride 
Chloride is found in combination with sodium, potassium and calcium. 
Lakes and ponds usually receive significant input of chloride from atmospheric 
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transport, discharge of effluents from chemical industries, irrigation drainage 
and sewage discharge (Vijaykumar et al., 1999). In aquatic ecosystem, chloride 
is contributed by animal excreta and urine (6.0 gm chloride/person/ day), which 
raises chloride in sewage as 15.0 mg chloride /L (Haque, 1991). It is important 
in osmotic salinity balance and in exchange, but metabolic utilization does not 
cause any significant variation in the spatial and seasonal distribution within a 
lake (Wetzel, 1983). Chloride acts as an antibiotic in nature and its large 
amount is lethal to pathogenic bacteria. Chloride around 20.0 mg/L is favorable 
for freshwater community (Dayanand et al., 2002) 
Medical Pond showed the minimum value (157.62 mg/L) during 
September, 2004 and maximimi (272 mg/L) in June, 2004. In Pond I, the 
values ranged from a minimum of 18.46 mg/L, during October, 2004 to 
maximum 79.58 mg/L in May, 2004. In Pond II, the values varied from 9.4 
mg/L in October, 2004 to 29.82 mg/L in June, 2004. 
Wide variations in values were due to addition or loss of relative amount 
of chloride in incoming sewage and rainwater (Table 4). It may also be due to 
varying concentration of chloride in the surface run off water, sedimentation 
and evaporation rate during different seasons. Haque (1991) has reported 
maximum chloride content during summer from a polluted water body at 
Aligarh. Sunder (1988), Kumar (1995) and Kumar and Gupta (2002) have 
found higher chloride content during summer months and attributed it to the 
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high evaporation rate and surface run off loading from surrounding catchment 
areas. 
DISSOLVED NUTRIENTS 
The concentration of dissolved substances in water plays a very 
important role in the metabolism of various groups of aquatic organism. Some 
of them act as important macro and micronutrients for the growth and 
production of aquatic organisms. The load of nutrients in aquatic system has 
greatly increased with time through human activities (Conley, 2000). Nutrients 
undergo cyclic changes during which there are periods of delay between the 
available mineralized state and unavailable bond state (Kemp and Dodds, 
2001). According to Wetzel (1983), macrophytes are reservoir of nutrients. 
Increased nutrient loading may have detrimental effect on the health of 
freshwater ecosystem leading to excess accumulation of algal biomass and 
causes depletion of D.O. in water, the condition called as eutrophication 
Malone etal. (1996). 
The importance of nutrients such as nitrogen, phosphorus, silicates and 
ammonia nitrogen has long been recognized and their action on the biological 
activities of the ponds, lakes and wetlands have been discussed in detail by 
Khan and Siddiqui (1974), Hutchinson (1975), Zutshi and Vass (1978), Kant 
and Raina (1990), Khan et ai, (1999, 2002), Kemp and Dodds (2001), Gaur et 
al., (2001), Kumar (2002), Hosetti (2002) and Untoo (2001). 
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Phosphate-Phosphorus 
It plays a pivotal role in the productivity of water bodies (Metzger and 
Boyd, 1980). It occurs in natural waters as phosphate and plays an important 
role in algal production and sometimes acts as a prime limiting factor in lentic 
waters (Schindler, 1971). 
The amount of phosphorous found in a water body in governed by the 
external sources like surface run off, atmospheric input, release and recycling 
by heterotrophs (Hutchinson, 1975). 
Phosphate - phosphorous showed a wide range of monthly variations. 
(Table 5). Its concentration ranged from 0.392mg/L to 1.115mg/L during the 
course of study. Medical Pond showed the minimum value of 0.435mg/L 
during August, 2004 and maximum value of 1.250mg/L during March, 2004. 
Pond I showed variation from 0.409 mg/L during May, 2004 to 0.816mg/L in 
April, 2004. Pond II, showed variations from 0.392mg/L during January, 2004 
to 0.98mg/L during July, 2004. 
The major supply of phosphorus in these water bodies comes from 
incoming domestic wastes, detergents used by washermen and animal excreta 
during cattle washing. 
Phosphate phosphorus with Net Primary productivity showed negative 
correlation in Medical Pond and Pond I and positive in Pond II. (Table 
10,Fig.l2). 
Khan and Siddiqui (1974) reported significant inverse relationship 
between phytoplankton and phosphate-phosphorus while Trivedy et a!/.,(1985) 
showed positive correlation. 
Low values during some months might be due to its utilization by 
macrophytes and algae for growth, low calcium levels and low water 
temperature as reported by Khan and Siddiqui (1974) and Kaushik et al. 
(1989). 
Increase and decrease in the phosphate phosphorous in the water bodies 
depend upon the adsorption of phosphorous by the pond bottom soil and other 
sediments where it is lost from circulation within the available pool of 
phosphorus (Boyd, 1995) and released by microbial activity during 
decomposition at high temperature and at high pH (Boers, 1991). 
Nitrogen 
Nitrogen is the major constituent of organisms and plays an important 
role in biological productivity of aquatic ecosystem. The oxidized form of 
nitrogen, nitrate nitrogen is necessary for chlorophyll formation (Rodhe, 1948). 
Proteins for instance, are converted into amino acids and further reduced into 
ammonia nitrogen (NH3-N). If O2 is present, NH3 is oxidized to nitrite (NO2) 
and then to nitrate (NO3) with the help of certain nitrifying bacteria 
(nitrosomonas and nitrobacter). 
Three forms of inorganic nitrogen were found to be present in the 
present investigation. They are Nitrate-Nitrogen, Nitrite-Nitrogen and 
43 
Ammonia Nitrogen. Wide seasonal fluctuations were recorded during the 
course of study. 
Nitrate-Nitrogen (NO3-N) 
One of the stable forms of nitrogen is nitrate that enhances primary 
production (Parida et al., 1999). Polluted freshwaters have higher values of 
nitrate nitrogen as compared to unpolluted freshwater bodies. Haque (1991) 
found significant and positive correlation between phytoplankton and NO3 - N. 
In contrary, Sarwar (1999) have reported a negative correlation between these 
two variables. Generally, higher concentrations of NO3 - N were noted during 
summer months with values ranging from 0.066 to 0.200 mg/L.Variations are 
given in Table 5. 
Medical pond showed the minimum 0.106mg/L in June, 2004 and 
maximum 0.198mg/L in March, 2004. Pond I showed variations from 
0.098mg/L in October, 2004 to 1.140mg/L in June, 2004 whereas Pond II 
showed the minimum value of 0.066mg/L in May, 2004 and maximum of 
0.156mg/L during in September, 2004. 
Correlation between Nitrate-Nitrogen and Net Primary productivity was 
carried out in the ponds and has found to be negative in all of them.(Table 
10,Fig.l2). 
In the present investigations, higher values were found during summer 
and monsoon months and lowest during winter months. The same was reported 
by Vyas and Kumar (1968) and Chaurasia and Adoni (1985) 
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Nitrite-Nitrogen (NO2-N) 
Nitrite-nitrogen is formed due to incomplete bacterial oxidation of 
organic nitrogen. It is an unstable intermediate product in nitrogen cycle. The 
concentration of NO2 - N in freshwater bodies can vary from 0.0 to 0.14 ml/1 
and can go up to 2.0 mg/L in polluted waters (Goldman and Home, 1983). Its 
concentration depends upon the relative abundance of nitrifying and 
denitrifying activities. It is formed during nitrification of NH3 by the action of 
nitrifying bacteria (nitrosomonas). Nitrites are also formed in the process of 
denitrification by the action of denitrifying bacteria, (pseudomonas). The 
values in Medical pond varied from a minimum of 0.31 mg/L during 
November, 2004 to a maximum of 0.430mg/L in July, 2004 while in Pond I it 
varied from a minimum of 0.135mg/L in June, 2004 to a maximum of 
0.325mg/L in August, 2004. Pond II showed minimum value (0.140mg/L) 
during June, 2004 and maximum 0.353mg/L during August, 2004(Table 5). 
Higher values of NO2 - N in these ponds may be attributed to sewage 
contamination, municipal wastes and entry of surface run off water from the 
surrounding catchment areas, whereas lower values might be due to low water 
temperature, high dissolved oxygen content, less deposition of organic matter 
and greater sedimentation rate at that time (Kaushik and Saksena, 1999). With 
Net primary productivity, nitrite nitrogen showed positive correlation in Medial 
Pond while negative in Pond I and Pond II. (Table 10,Fig.l3). 
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Ammonia-Nitrogen (NH3-N) 
It is always found naturally in surface waters and domestic sewage 
(Bhatt et ai, 1999). It is produced by ammonification of organic nitrogen 
through decay causing ammnonifying bacteria and hydrolysis of urea (Odum, 
1971). Fishes are known to excrete sufficient amount of ammonia to stimulate 
aquatic plant metabolism (Goldman and Home, 1983). In Medical Pond the 
values ranged from 68mg/L(November,2004) to 112mg/L(August,2004). In 
Pond I, minimum was 48.9mg/L (March,2004) and maximum was 
112.5mg/L(July,2004). In Pond II, minimum was 44.0mg/L (May,2004) and 
maximum was 118.8mg/L (September,2004).(Table 5) 
In the present study, ammonia nitrogen has been found to be present in 
all the samples collected from the three wetlands. (Table 5,Fig.I4). 
Silica 
Silica commonly occurs as silicon-dioxide in some form of soluble 
silicates in natural waters. It is the second most abundant element in the 
lithosphere (Cole, 1983). It is not found in free form. Its, main source in fresh 
waters is weathering of the extremely abundant feldspar rocks (Cole, 1983). 
It is also produced during degradation of aluminonsilicate minerals 
(Wetzel, 1983 and Kaushik and Saksena, 1999). Greatest concentrations of 
silica are found in ground waters in contact with volcanic rocks. In Inland 
waters, it ranges from 0.1 to 4000 mg/L, representing the extremes from snow 
melt to hot springs. 
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The concentration of the silicates recorded during the period of 
investigation from the ponds under study showed wide variation. In Medical 
pond, it varied from 0.0435mg/L (March, 2004) to 0.1830 mg/L (November, 
2004). In Pond I, it varied from 0.0I38mg/L (February, 2004) to 0.0982 mg/L 
(June, 2004) whereas in Pond II, it varied from 0.0195mg/L (February, 2004) 
to 0.0860 mg/L (June, 2004). Variations are given in Table 5. 
Silica in water is considered to be very important because diatoms 
require silica for their shells. Increase in silica concentration was found during 
summer that may be due to increased evaporation of water. According to Khan 
and Siddiqui (1974), increased values during summers were also due to the 
increased decomposition of organic matter. 
In the present investigation, silica values showed negative relationship 
with diatoms in Medical Pond. In Pond I and Pond II correlation was found to 
be positive (Table 10,Fig.l8). 
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(BiOLogicM 
PHYTOPLANKTON 
These organisms fix solar energy by the process of photosynthesis, 
assimilating carbon dioxide to produce carbohydrates (Saha et al.,2000), thus 
are regarded as primary producers of any aquatic system (Wetzel, 1975). From 
ecological point of view, phytoplankton are important parameter (Kumar and 
Gupta, 2002). Rao et al. (1999) has emphasized on the active role played by 
phytoplankton in the energy transfer and exchange during their studies on 
primary productivity. Phytoplankton mainly comprises algae as these have 
suitably adapted themselves to a planktonic mode of life. 
Ecological study on plankton of any water body is a prerequisite to 
know about the general economy and to understand the basic nature of the 
water body (Birsal, 1996 and Gopal, 1999). 
They are of immense food value and play an important role in the 
treatment of sewage and in the natural bioremediation of polluted waters. They 
vary qualitatively and quantitatively with depth, site, time and season. They 
also differ in different water bodies according to the source of water, its organic 
and inorganic content and with geological, biological and climatic factors. 
Occurrence of seasonal qualitative and quantitative fluctuations in the 
phytoplankton populations in temperate as well as tropical climates is a 
common phenomenon. Some plankton populations apparently disappear at 
specified periods and reappear during others. Such temporary disappearances 
may be due to the fact that the species concerned either become too scarce or 
occur as spores resting, eggs etc. that could not be easily detected. But after the 
return of favorable conditions they reappear. This showed their preference to 
climate conditions. Srinivasan (1964) and Haque (1991) have reported peaks of 
phytoplankton populations during different seasons of the year. 
Total phytoplankton population of the three ponds is given in Table 7a, 
7b and 7c and Fig.la, b and c. In the present study, phytoplankton comprise 
five major groups, namely Myxophyceae (Blue-green algae), Chlorophyceae 
(Green algae), Bacillariophyceae (Diatoms) and Euglenophyceae 
(Euglenoidea). 
In Medical pond, the total number of phytoplankton varied from 107 
(December, 2004) to 139/ml (March, 2004). In Pond I, their total number 
ranged from 126 (September, 2004) to 149/ml (July, 2004) whereas in Pond II, 
it ranged from 101 (May, 2004) to 132/ml (April, 2004). Statistical analysis of 
phytoplankton with water temperature showed positive correlation in Medical 
pond and Pond I and negative in Pond II (Table 10,Fig.6). With D.O. it showed 
negative correlation in Medical pond and positive in Pond I and Pond II (Table 
10,Fig.9) Phytoplankton with NPP showed positive correlation in all the ponds 
(Table 10,Fig. 16) while with zooplankton it showed positive correlation in 
Medical pond and Pond I and negative in Pond II (Table 10,Fig.l7). 
Myxophyceae (Blue-green algae): - The blue green algae or cyanobacteria 
have been among the most studied of all algal groups. It is a primitive group 
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having prokaryotic structure (Wetzel, 1983). This group receives much 
attention and forms an important group of phytoplankton. 
The blooms of blue-green algae promote great social, economic 
environmental problems in freshwater ecosystem. Not only do they contribute 
to the formation of scum and unpleasant odour, but also affect the taste and 
quality of drinking water (Carmichael, 1996). They are unicellular, filamentous 
and colonial forms, and most are enclosed in mucilaginous sheaths either 
individually or in colonies (Wetzel, 1983). 
Its abundance shows the eutrophic nature of the water body (Gaur, 
1994). They are more efficient in utilizing CO2 at high pH level and low light 
availability under eutrophic conditions (Shapiro, 1990). Certain species of this 
group in freshwater fix atmospheric nitrogen to supplement their nitrogen 
requirement viz. Anabaena and Nostoc, and thus hold potential value as bio-
fertilizer (Kapoor and Arora, 2000). The nuisance growth of blue green algae 
also causes O2 depletion after decomposition during unfavorable conditions, 
killing many organisms inhabiting the water body (Philipose, 1972 and 
Reynold, 1991). 
Considerable literature exists on the green algae in India, like those of 
Singh (1960), Zafar (1967), Phillipose (1972), Sreenivasan (1972), Singh et al. 
(1982) and Pandey and Tripathi (1988). 
In the present investigations, myxophyceae constituted a dominant 
group of phytoplankton in all the ponds. 
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In Medical pond, minimum number of myxophyceae (34 No./ml) was 
found in December, 2004 and maximum 62 No./ml in June, 2004. Pond I, 
showed minimum (50 No./ml) in January, 2004 and maximum, (68 No./ml) in 
December, 2004. Pond 11, showed minimum (43 No./ml) in May, 2004 and 
maximum (68 No./ml) in December, 2004. 
This group was represented by Microcystis, Spirulina, Anabaena and 
Agmenellum. 
Microcystis :- In Medical pond, minimum number of Microcystis (9 No./ml) 
was found in December, 2004 and maximum (35 No./ml) was found in June, 
2004. Pond I showed minimum density (22 No./ml) in January, 2004 and 
maximum (31 No./ml) in April, 2004 whereas Pond 11 showed minimum (20 
No./ml) in February and June, 2004 and maximum of (31 No./ml) in April and 
September, 2004. It was found to be the most dominant genus in 
Myxophyceae. It occurred throughout the period of investigations in all the 
ponds. 
Spirulina :- It occurred throughout the period of investigation. In Medical 
Pond, Minimum number o^ Spirulina was found to be 6 No./ml in April, 2004 
and maximum was 29 No./ml in October, 2004. In Pond I, minimum was 5 
No./ml in May, 2004 and maximum was 21 No./ml in November and 
December, 2004.In Pond II, minimum number was 5 No./ml in May, 2004 
while maximum was 19 No./ml in February and November, 2004. 
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Anabaena :- In Medical Pond, it showed its presence in all the months except 
for July, September and October, 2004 .In Medical Pond minimum number was 
1 No./ml in August and November,2004 and maximum number was 7 No./ml 
in April,2004. In Pond I, the minimum was 1 No./ml in November and 
December, 2004 and maximum number was 7 No./ml in April, 2004. It was 
found absent in September and October, 2004 in Pond I. 
In Pond II, it was found to be absent during September and October, 
2004. Minimum number was found 4 No./ml, in February, November and 
December, 2004 and maximum was 9 No./ml in March and April, 2004. 
Agmenellum :- It showed its presence in Medical Pond throughout the period 
of investigation while found to be absent in Pond I and pond II. In Medical 
pond, minimum 2 No./ml was found in August, 2004 and maximum 15 No./ml 
in May, 2004. 
Nosioc :- It was found to be present in Pond I and Pond II but absent in 
Medical Pond. In Pond I, minimum number was recorded as 6 No./ml (April, 
2004) and maximum as 23 No./ml (October, 2004). In pond II, minimum was 5 
No./ml in May, 2004 and maximum was 21 No./ml in December, 2004. 
Usually, blue-green algae have been reported to be present in high 
quantities in small water bodies than large ones (Hosmani, 2002). In the present 
investigation the same case was found. Presence of Anabaena sp., Nostoc sp. 
and Microcystis sp. indicated organic pollution and eutrophic nature of the 
waterbodies (Palmer, 1969). 
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Chlorophyceae (Green algae): - Chlorophyceae is almost fresh water in 
distribution and is an extremely large and morphologically diverse group of 
algae (Wetzel, 1983). In the present investigation too, this group forms the 
second dominating group of phytoplankton. The green algae embrace such 
familiar genera as Spirogyra , Chlorella and Ulothrix belonging to different 
orders of Chlorophyceae . The periodicity of these genera have been shown in 
the Tables 7a, 7b and 7c. According to Mc Combie, (1953) and Davis (1954), 
high temperature and bright sunlight are the favorable factors for the growth 
and development of green algae in temperate regions. The decline during rainy 
season appears to be caused by increase in water volume. Higher rainfall and 
over flooding during monsoon months in these water bodies also play 
devastating role in phytoplankton growth. In the present investigation, 
temperature influenced the distribution and abundance of green algae. 
In Medical pond, minimum number of Chlorophyceae was 28 No./ml in 
August, 2004 and maximum was 57/ml in January, 2004.In Pond I, minimum 
was 43 No./ml in February, July and August, 2004 and maximum number was 
55 No./ml during April, 2004 whereas Pond II showed minimum of 33 No./ml 
during January, 2004 while maximum 60 No./ml during April, 2004. 
Chlorophyceae was found to be represented by the following genera 
were found, Crucigenia, Pediastrum , Ankistrodesmus , Scenedesmus , 
Chlorella, Tetraspora, Spirogyra and Ulothrix. 
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Crucigenia :- It was found in Medical pond and Pond I, but was absent in Pond 
II. In Medical Pond, minimum number (6 No./ml) was found during June and 
August, 2004, and maximum (14 No./ml) was found in November, 2004. In 
Pond I, minimum (8 No./ml) was found during December, 2004 and maximum 
(15 No./ml) in May and June, 2004. 
Pediastrum :- It was found in Medical pond and Pond I while absent in Pond 
II. In Medical Pond the minimum number was 1 No./ml in June, July and 
October, 2004 and maximum was 4 No./ml in December, 2004. It was found 
absent during August and September, 2004. Pond I showed minimum number 
of 1 No./ml during April, June, and July, 2004 and maximum 4 No./ml during 
January and February, 2004. 
Ankistrodesmus :- It was found in all the ponds. In Medical Pond minimum 
was 5 No./ml in May, 2004 and maximum 16 No./ml in January, 2004. In Pond 
I minimum no. was 5 No./ml in May, 2004 and maximum was 13 No./ml in 
March, April and October, 2004. In Pond II minimum was 5 No./ml in May, 
2004 and maximum was 15 No./ml in April, 2004 
Scenedesmus :- It was found only in Medical Pond, but was absent in pond I 
and Pond II. In Medical pond, minimum was 3 No./ml in October, 2004 and 
maximum 11 No./ml in May, 2004. 
Chlorelta :- It was found in all the ponds throughout the period of 
investigation. In Medical pond minimum density was 1 No./ml during May, 
2004 and maximum density was 8 No./ml during November, 2004. In Pond 1 
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minimum contribution was 2 No./ml during June and July, 2004 while 
maximum was 9 No./ml during January, 2004. Pond 11 showed minimum 
density of 3 No./ml during June, 2004 while maximum 10 No./ml during 
March, 2004. 
Tetraspora :- It was found present in Medical Pond and Pond II while absent in 
Pond 1. In Medical pond, minimum density 3 No./ml was found during June, 
2004 maximum 16 No./ml was in March, 2004. In pond II, minimum 4/ml was 
in August and September, 2004 while maximum 16 No./ml in March, 2004. 
Spirogyra :- It was found present in Pond I and II but was absent in Medical 
pond. In Pond I, minimum (5 No./ml) was found during January and February, 
2004 while maximum (17 No./ml) during October, 2004. In Pond II minimum 
(2 No./ml) was found during February, 2004 and maximum (11 No./ml) was 
found in April and May, 2004. 
Ulothrix :- It was found in Pond I and Pond II but was absent in Medical Pond. 
In Pond I, minimum density was 7 No./ml in February, August and December, 
2004 while maximum 15 No./ml was found during April, 2004. In pond II 
minimum density was 5 No./ml during January, 2004 and maximum was 15 
No./ml in April, 2004. 
Lin (1972) and Bais et al. (1993) have reported that besides 
physicochemical parameters, the presence of myxophyceae controls the 
fluctuations in green algae population. ^-/^a^* ^'iii,^'or3~\ 
BaciUariophyceae : - Members of Bacillariophyceae (Diatoms) constitute 
most important group of algae even though most species are sessile and 
associated with littoral substrate (Wetzel, 1983). According to Werner (1977), 
diatoms contribute 20-25% of the net primary productivity on the earth, which 
is 1.4 X 10*'* kg dry weight/year. Various physico chemical conditions govern 
the occurrence and abundance of diatoms and there is vast literature describing 
the types of environment they inhabit. The important contributions are those of 
Nautiyal (1984), Haque (1991), Gaur et al, (1999) and Hosmani (2002). 
Diatoms are preferred food of many grazers and organisms in the upper trophic 
level and thus form the basis of productive fisheries (Ryther, 1969). Many 
genera of this group showed temporary disappearance and reappeared again on 
return of favorable conditions. The present water bodies being eutrophic are 
quite rich in nutrients like phosphates, nitrates and silicates. 
The seasonal abundance of diatoms showed polymodal occurrence in all 
the ponds. The representing members of this group are, Navicula, Nitzschia, 
Synedra, Cyclotella, Amphora and Diatoma. 
In Medical Pond, minimum density of Bacillariophyceae was 4 No./ml 
during February, 2004 and maximum was 11 No./ml during May, 2004. In 
Pond I, minimum density was 5 No./ml during September, 2004 and maximum 
was 16 No./ml in July, 2004. In Pond II, minimum density was 4 No./ml during 
November, 2004 while maximum was 15 No./ml during June, 2004. 
Navicula :- In Medical Pond, it was absent in January, 2004 while minimum 1 
No./ml was found during February, March and May, 2004 and maximum 4 
No./ml during September, 2004. In Pond I, it was absent during January and 
February, 2004 while minimum density 1 No./ml was found during March, 
April, August and September, 2004 and maximum number was 3 No./ml in 
May, October, November and December,2004.In case of Pond II, it was absent 
during January and February, 2004, minimum 1 No./ml was found during 
March, April, May and December, 2004 and maximum number was 4 No./ml 
in September and October, 2004. 
Cyclotella: - It was found in Medical pond only and was absent in Pond I and 
Pond II. In Medical pond, it was absent during January, 2004 while minimum 1 
No./ml during February, March, May and August, 2004 and maximum 4 
No./ml was found in May, 2004. 
Diatoma :- It was found in all the three ponds. In Medical Pond, it was absent 
during November, 2004 while minimum I No./ml was found during February 
and December, 2004 and maximum 5 No./ml during March, 2004. 
In Pond I, it was absent during August and September, 2004.1n other 
months, minimum 1 No./ml was found during December, 2004 and maximum 
5 No./ml was found in June, 2004. In Pond II, it was absent during October and 
November, 2004 and minimum (1 No./ml) was recorded in July, August, 
September and December, 2004 and maximum 5 No./ml in January and 
February, 2004. 
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Synedra :- It was found in all the ponds. In Medical Pond, it was absent during 
January and March, 2004, while minimum 1 No./ml was found during February 
and April, 2004 and maximum was 4 No./ml in June,2004. In Pond I it was 
absent during January and February, 2004 while minimum 1 No./ml was found 
during March and April, 2004 and maximum 6 No./ml was found during July, 
2004. In Pond II, minimum number was I No./ml during January, February, 
March and December, 2004 and maximum was 6 No./ml in May, 2004. 
Nitzschia: - It was found in Pond I only and was absent in Medical pond and 
Pond II. In pond I, minimum was (1 No./ml) recorded during January, 
February, April and September, 2004 and maximum (4 No./ml) during July, 
2004. 
Amphora: - It was absent in Medical pond and was found only in Pond I and 
Pond II. In Pond I, Amphora was absent during September and October, 2004 
while minimum (INo./ml) was found during June, July, November and 
December, 2004 and maximum (4 No./ml) during March, 2004.1n Pond II, 
minimum density was (INo./ml) in August and September, 2004 while 
maximum was (4No./ml) in June,2004. 
Euglenophyceae :- Euglenophyceae is a relatively large and diverse group 
but only few species are truly planktonic (Wetzel, 1983). When conditions are 
favorable, the euglenoids can develop in great profusion. Almost all euglenoids 
are unicellular, lack a distinct cell wall and possess one, two or even three 
flagella that arise, form an invagination in the cell membrane. They are rich in 
58 
shallow water bodies, which are having rich organic matter (Wetzel, 1983). 
Important information on ecology of euglenophyceae is given by Zafar (1959), 
Singh (1960), Saxena (1982), Haque (1991) and Hosmani (2002). It was found 
to be maximum in the winter and monsoon months during the present 
investigations. 
According to Wetzel (1964), lakes in which concentration of ammonia 
and especially dissolved organic matter is high, have very well developed 
Euglenophyceae.Throughout the present investigations, euglenoids were 
represented by Euglena and Phacus. 
In Medical pond, minimum (16 No./ml) was found during November, 
2004 while maximum (29 No./ml) during January, 2004. Pond I showed 
minimum (12 No./ml) in September, 2004 while (36 No./ml) during December, 
2004.Pond II showed minimum (6 No./ml) during May, 2004 and maximum 
(17 No./ml) in August, 2004. 
Euglena :- It was found in all the three ponds. In Medical Pond, it varied from 
a minimum of (9 No./ml) during April, September and November, 2004 and 
maximum (18 No./ml) in January and August, 2004. In Pond I, minimum (5 
No./ml) was found during September, 2004 and maximum (17 No./ml) during 
August, 2004. Pond II showed minimum number (6 No./ml) during May, 2004 
and maximum (17 No./ml) during August, 2004. 
Phacus :- It was present only in Medical Pond and Pond I. Medical Pond 
showed minimum number (6 No./ml) during December, 2004 while maximum 
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(15 No./ml) during July, 2004. Pond I, showed minimum (7 No./ml) during 
September and October , 2004 and maximum (21 No./ml) during Dcember, 
2004. Most bloom-forming euglenoids are represented in smaller water bodies 
while larger water bodies showed a poor representation (Hosmani, 2002) 
ZOOPLANKTON 
Biological organisms are diagnostic in determining the health of aquatic 
ecosystem (Loeb, 1994), because they are the fundamental sensors responding 
to stress affecting these biotopes. Any stress imposed in these environs 
manifests its impact on inhabitant communities and results in restructuring of 
originally present biotic components. 
The diversity of zooplankton in Indian waters has been studied in detail 
by Rajendran (1973), Hazarika and Dutta (1988), Sharma (1996), Sharma 
(2001), Singh (2000) and Reddy (2001). 
Zooplankton form the most important animal group of aquatic 
environment constituting a major portion of the diet of fish and other aquatic 
organisms. The majority of economically important freshwater teleosts are 
known to pass through stages in their life history when they subsist on 
zooplankton for food. Besides, many adult major carps of commercial 
importance are reported to feed selectively on these organisms. 
Zooplankton are small organisms that float freely in the water column of 
lakes, ponds, wetlands, river and oceans. Their distribution is primarily 
determined by water movement and mixing. They vary in size from ultra-to 
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macro-zooplankton. They represent an important link in the trophic structure of 
the aquatic environment, by rendering a part of the primary production 
available to higher trophic levels. As a result of grazing, zooplankton may be 
able to control phytoplankton at low level under certain conditions (Verity and 
Smetacek, 1996). 
Important contributions on zooplankton are those of Edmondson (1959), 
Nayar (1965), Khan (1969), Rao and Mohan (1977), Pejler (1983), Sladecek 
(1983), Sharma and Michael (1987), Sharma and Sharma (1999), Sharma 
(2001) and Sharma and Lyngdoh (2004). 
Planktonic organisms vary quantitatively and qualitatively with the 
depth, site, time and the season of collection (Chourasia and Adoni, 1985). In 
the present investigations, zooplankton are comprised of four major groups, 
namely Rotifera, Cladocera, Copepoda and Ostracoda along with their Eggs 
and Larvae. Zooplankton showed wide variations in different seasons both in 
quality and quantity (Table, 8a, 8b, 8c). The correlation between phytoplankton 
and zooplankton was found to be positive in Medical Pond and Pond I while 
negative in Pond II (Table 10, Fig. 17). 
Rotifera :- It is a group of pseudocoelomate animals and a minor phylum of 
invertebrates, commonly termed as "wheel animalcules", because of their 
characteristic 'wheel organ' or corona. These organisms were presumed to be a 
product of the aerobic phase in the development of our planet (Sladecek, 1983). 
About three quarter of the rotifers are sessile and associated with littoral 
substrates. They are found in damp soil and vegetable debris, in mosses that 
may be wetted or dampened only occasionally (Pennak, 1978). 
Rotifers show a remarkable diversity of morphological, morpho-
fiinctional and ecological characters, which complicates their taxonomic 
arrangement and their systematics (Kutikova, 1983). They also act as valuable 
indicators of trophic conditions of water (Sladecek, 1983) and appear to be 
more sensitive indices of changes in water quality (Allan, 1976). They also 
serve as essential food sources for invertebrate and vertebrate predators 
(Herzig, 1987) 
In the present investigations, this group is represented by species 
Brachionus calycijlorm B. bidentatus, B. quadridentatus, Keratella tropica, K. 
quadrata, Asplanchna priodonta, Epiphanes senta and Filinia longiseta. 
Bimodal occurrence is seen in Rotifers. In the present study, the 
maximum numbers of rotifers were found during winter and monsoon months 
in Medical Pond and during post winter and post monsoon months in Pond I 
and Pond II. 
Cladocera :- It comprises a group of primitive and usually microscopic 
crustaceans to which the general name of 'entomostraca' was formerly applied. 
The members of this group are also commonly termed as 'water fleas' because 
of their characteristic 'jerky' swimming action of locomotion (Dodson and 
Frey, 1991). The importance of cladocera in the trophic dynamics of freshwater 
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ecosystems, being the main component of zooplankton, has long been 
recognized (Sinha and Khan, 1998). 
They are the consumers of first order, directly drawing energy from 
primary producers of the ecosystem viz. phytoplankton. In turn, form the food 
for planktivorous fishes and other invertebrates, transferring energy to higher 
trophic levels. Besides, they have also been reported to be reliable indicators of 
eutrophic nature of water bodies (Sinha and Khan, 1998 and Sharma, 2001) 
This group is represented by Daphnia pulex, Daphnia rosea, D. 
craniata, D. similis, Moina micrura and Bosmina sp. 
Cladrocera showed polymodal occurrence. In Medical Pond, maximum 
density was found in winter months and early summer months. In Pond I, 
maximum density was found in winter and summer months whereas in Pond II, 
maximum density was found during winter, post winter and monsoon months. 
Copepods :- They are very ancient arthropods and the diminutive relatives of 
crabs and shrimps. In terms of their size, diversity and abundance. They are 
also often called as 'water fleas' in common with many other small Crustacea 
(Reddy, 2001). A vast majority of copepods are confined to marine and 
brackish waters, only a small fraction, about 2000 species inhabit freshwaters 
(Reddy, 2001). They inhabit many of the habitats such as lakes, reservoirs, 
wetlands, ponds and pools (Tonapi, 1980). As to their importance, copepods 
are significantly primary and secondary consumers in aquatic food chain. Their 
grazing contributes to the transfer of algal primary production to higher trophic 
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levels. In other words, copepods can make organic material available to higher 
trophic levels in a larger pellet form thus saving the foraging energy of their 
predators (Reddy, 2001). 
The free-living copepods are separable into three distinct groups, the 
Calanoida, Cyclopoida and Harpacticoida (Wetzel, 1983). The representative 
members of the copepods are Cyclops sp., Mesocyclops spp., and Diaptomns 
sp. 
In Medical Pond and Pond I maximum density was found during 
summer and monsoon months. In Pond 11, maximum density was found during 
summer and winter months. They showed bimodal occurrence. 
Ostracods :- They inhabit all types of substrates in both standing and running 
waters, including rooted vegetation, debris, mud, sand and rubble. A few 
species swim about actively above the substrate (Pennak, 1978). They resemble 
miniature mussels and 'mussel shrimps' in an old European vernacular name. 
Most of the fresh water ostracods are bottom dwellers, although some appear 
occasionally in plankton Samples. One truly planktonic species is Cypris sp. 
(Cole, 1983). It forms a minor element in the diet of young and adult fish 
(Pennak, 1978). Cypris sp. is the only representative member of Ostracods. It 
showed its presence in all the three ponds with less variations in different 
months. All members of zooplankton showed preference to the environmental 
conditions. 
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Eggs and Larvae :- During the present study, different developmental stages 
of zooplankton were counted together as eggs and naupHi. Results are given in 
Tables 8a, 8b, and 8c. 
Nauplii :- During quantitative analysis, all the copepodite and nauplier stages 
were lumped together. Larval morphology is not yet known in most species of 
copepods. Some adult copepods especially cyclopoids are usually mistaken for 
adults by the beginners. Hence, it is necessary to differentiate and clearly 
distinguish an immature individual from its adults (Reddy, 2001). In the 
present investigations, nauplier stages were observed throughout the period of 
study. Only slight differences were observed in the number of nauplii in all the 
ponds. This shows that reproduction in copepods was carried out throughout 
the year having three or more generations. 
Eggs :- The numbers of eggs of rotifers and crustaceans were lumped together 
and countings were made together during the period of investigations. Not 
much difference was noted in the number of eggs during different months. 
Hillbritch et al., (1988) have reported increased fecundity at high temperature. 
In the present investigations also the same relationship was found. Year round 
occurrence of eggs indicated that rotifers and crustaceans are continuous 
breeders. 
PRIMARY PRODUCTION 
Primary production is the first link in the trophic chain in which solar 
energy is trapped and converted into chemical energy. It enables us to 
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understand the nature of trophic status of a given water body. Estimation of the 
productivity of a given aquatic ecosystem is of great interest to limnologists 
and fishery biologists. According to Goldman and Home (1983) water bodies 
can be categorized into oligotrophic mesotrophic and eutrophic on the basis of 
production potential. Primary production has been used as a potential index of 
productivity of a given aquatic ecosystem (Wetzel, 1966). 
Biochemical process of photosynthesis forms the basis of primary 
production. This process comprises of two partial reactions: 
1) Light Reaction - In this reaction adsorption of light energy by specific 
cell pigments and its conversion into the chemical energy of ATP and 
NADPH takes place. 
2) Dark Reaction - In this reaction NADPH and ATP acts as energy 
sources, CO2 is reduced to form glucose, simultaneously reoxidizing 
NADPH to NADP^ while ATP is broken down to ADP and inorganic 
phosphate. 
In the present investigations, gross primary productivity, (GPP), net 
primary productivity (NPP), and community respiration (CR) were recorded. 
Gross primary productivity reflects the rate of transformation of radiant 
energy to chemical energy and is the total production. Net primary productivity 
is the net production after respiration. Community respiration is the rate of loss 
of fixed energy during respiration. 
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Chlorophyll-a content is a good indicator of the nutrient conditions of a 
water body. It is a good estimator of primary production (Brylinky and Mann, 
1973). 
The monthly observations regarding gross primary productivity (GPP), 
net primary productivity (NPP), community respiration (CR) and chlorophyll a 
are given in Table 6. 
GPP, as noted in Medical Pond varied between 0.6 (February, 2004) to 
3.4 gm cW/six hour (April, 2004). In Pond I, the value ranged from 0.3 
(January, 2004) to 2.62 gm cW/six hour (April, 2004) whereas in Pond II it 
ranged between 0.525 (December, 2004) to 2.4 gm C/mVsix hour (April, 
2004) (Table 6). 
NPP, in Medical Pond it ranged from 0.45 (February, 2004) to 2.754 gm 
C/m7six hour (March, 2004). In Pond I, values ranged from 0.15 (January, 
2004) to 1.72 gm C/mVsix hour (April and July, 2004). In Pond II, values 
ranged from 0.225 (December, 2004) to 1.8 gm C/mVsix hour (April, 2004). 
CR, in Medical pond ranged from 0.15 (January and February, 2004) to 
1.13 gm C/mVsix hour (April, 2004). Pond I showed 0.15 (December, 2004) to 
0.98 gm C/mVsix hour (May, 2004), and Pond II showed 0.3 (March and 
December 2004) to 0.675 gm C/mVsix hour (May and August 2004) (Table 6). 
Chlorophyll a, in Medical Pond ranged from 2.022 (February, 2004) to 
5.426 mg pigment/L (April, 2004). In Pond I its value ranged from 1.65 
(December, 2004) to 4.22 mg pigment/L (April, 2004). While Pond II showed 
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variation from 1.865 mg pigment/L (December, 2004) to 4.820 mg pigment/L 
(April, 2004) (Table 6). 
High values of primary production coincided with high values of 
chlorophyll-a while lower values coincided with lower chlorophyll-a values. 
Low values of productivity were found during monsoon months, it may be due 
to the rains, causing turbidity, thus decreasing the light penetration and hence 
production is decreased. Similar results were reported by Haque (1991). There 
is high production during post monsoon months in Medical pond and Pond I. 
Khan and Siddiqui (1971) observed high productivity values during post winter 
months (March - May). In the present investigations, lower values were found 
during January, February and June, 2004. Ali and Khan (1978) reported low 
rate of production in February and June. NPP with chlorophyll-a showed 
positive and significant correlation in all the ponds while with phytoplankton it 
was positive in all the three ponds (Table 10,Fig.l6). 
Community respiration rates were also found to fluctuate at different 
stations during different months. Highest value of community respirations was 
2.745-gC/mVsix hour (February, 2004) in Medical Pond and lowest was 0.15 
gC/m^/six hour (January, 2004) in Pond I. In all the ponds high CR rate 
coincided with high zooplankton density and low CR rates coincided with low 
zooplankton density. Therefore, it can be said that fluctuations in CR rate were 
in close agreement with the fluctuations in zooplankton density. Statistically, a 
significant positive correlation was obtained between CR rate and zooplankton 
density in all the ponds (Table 10,Fig.l8). 
Chlorophyll-a is a measure of standing crop of phytoplankton. Its values 
fluctuated between 2.022 (February, 2004) to 5.426 mg pigment/L (April, 
2004) in Medical Pond. In Pond I, it varied from 1.65 (December, 2004) to 
4.2225 mg pigment/L (April, 2004). In Pond II, the values ranged from 1.865 
(December, 2004) to 4.820 mg pigment/L (April, 2004). The variations showed 
by the values of chlorophyll-a depict almost the same trend as it is exhibited by 
productivity. Chlorophyll-a showed a positive correlation with NPP in all the 
ponds during the period of investigation. (TablelO, Fig. 16). 
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Table 10 
Statistical Briefs of Various Water Quality Parameters in MP, Pond I and Pond I] 
Parameters 
Water Temperature 
Tranparency 
Dissolved Oxygen 
pH 
Parameters 
Air Temperature 
Turbidity 
Dissolved Oxygen 
Total Solids 
pH 
Phytoplankton 
Turbidity 
Total Solids 
Total Suspended Solids 
Total Dissolved Solids 
pH 
Phytoplankton 
Zoopiankton 
Alkalinity 
Hardness 
Ponds 
MP 
Pond I 
Pond 11 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond 11 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond II 
MP 
Pondl 
Pond 11 
MP 
Pondl 
Pond II 1 
Coefficient of 
Correlation 'r' 
0.981 
0.981 
0.994 
0.095 
-0.234 
-0.372 
-0.044 
-0.418 
-0.518 
0.388 
-0.594 
-0.303 
-0.739 
-0.322 
-0.051 
0.010 
0.255 
-0.363 
0.786 
0.978 
0.989 
-0.253 
0.322 
0.244 
0.365 
0.319 
-0.155 
-0.541 
0.326 
0.433 
0.068 
0.479 
0.552 
-0.144 
0.311 
0.588 
-0.102 
0.496 
-0.474 
0.201 
0.338 
0.229 
-0.045 
0.557 
0.849 
Significance at 
(p < 0.05) 
N / 
s / 
v / 
-
— 
— 
-
— 
— 
— 
N / 
— 
N / 
— 
— 
— 
— 
— 
v / 
v / 
^ 
_ 
_ 
— 
— 
_ 
-
_ 
_ 
_ 
s / 
_ 
_ 
_ 
s / 
-... - J 
Continued ... 
Parameters 
Net Primary 
Productivity 
Chlorophyll 'a' 
Phytoplankton 
Diatoms 
Community Respiration 
Parameters 
P04-P 
N03-N 
N02-N 
NH3-N 
Silica 
Calcium 
Dissolved Oxygen 
Transparency 
Water Temperature 
Phytoplankton 
Chlorophyll 'a' 
Phytoplankton 
Zooplankton 
Silica 
Zooplankton 
Ponds 
MP 
Pond I 
Pond 11 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond 11 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond 11 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
MP 
Pond I 
Pond II 
Coefficient of 
Correlation V 
-0.009 
-0.121 
0.350 
0.758 
-0.354 
-0.386 
0.092 
-0.292 
-0.224 
-0.054 
-0.134 
-0.331 
-0.370 
0.420 
0.115 
0.388 
0.289 
-0.264 
0.102 
-0.084 
0.291 
-0.033 
0.171 
-0.240 
0.198 
0.661 
0.353 
0.208 
0.403 
0.420 
0.920 
0.898 
0.865 
0.049 
0.229 
0.036 
0.051 
0.403 
-0.106 
-0.433 
0.212 
0.121 
0.848 
0.934 
0.952 
Significance at 
(p < 0.05) 
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CONCLUSION 
1. In all the ponds water temperature follows the trend of air temperature 
and is always found to be less than air temperature. Always a positive 
correlation between air temperature and water temperature was obtained. 
2. Carbon dioxide ranged from minimum 6.56 to 59.18 mg/L during the 
investigation period. 
3. Increase in pH is the result of the rise in carbonate alkalinity resulting 
from the photosynthetic activity of phytoplankton and green algae. 
Decrease in the pH can be attributed to the release of anaerobic water. 
4. Higher values of dissolved oxygen might be due to increased 
photosynthetic activity while lower values may be because of its 
utilization during decomposition of organic matter and respiration by 
micro and macro-organisms. 
5. Presence of Blue green algae (Myxophyceae) and green algae 
{Chlorophyceae) indicates the eutrophic nature of the water body. 
6. Euglenophyceae showed tolerance to organically polluted waters and 
thus are used as indicator of organic pollution. 
7. Diatoms showed positive correlation with silica in all the ponds. 
8. All organisms (Phytoplankton and zooplankton) showed preference to 
environmental conditions i.e. they disappear during adverse 
environmental conditions and reappear on return of favourable 
conditions. 
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9. Rotifers, Cladocerans, Copepods and Ostracods constitute the major 
group of zooplankton population and contribute significantly to 
secondary production of these ecosystems. 
10. Zooplankton showed polymodal occurrence. Interspecific and 
intraspecific factors influence the distribution and abundance of 
zooplankton. The availability of food affects the zooplankton by affecting 
the female fertility. 
11. In the present study, higher and lower alkalinity values were found to be 
related with the fluctuations in the photosynthetic activity of chlorophyll 
bearing organisms. 
12. Higher values of hardness might be due to the evaporation of water at 
high temperature during summer months while lower values during 
monsoon months might be attributed to dilution of water body by rain 
water. 
13. Ionic composition of these waterbodies was mainly formed by calcium, 
magnesium and chloride, having higher values during summers and 
lower during monsoon months. 
14. Increased value of phosphate phosphorus during some months is due to 
the incoming domestic wastes, detergents used by washermen and animal 
excreta during cattle washing while lower values might be due to its 
utilization by macrophytes and algae for their growth. 
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15. Higher values of NO3-N, NO2-N and NH3-N were due to sewage 
contamination, municipal wastes and entry of surface run off water from 
the surrounding catchment areas whereas lower values might be due to 
low water temperature, less deposition of organic matter and greater 
sedimentation rate. 
16. Higher values of conductivity during some months might be due to the 
fact that various dissolved substances (nutrients) are continuously 
released into the aquatic medium due to the death and decomposition of 
aquatic organisms. Lower values of conductivity might be attributed to 
the consumption of T.D.S. by phytoplankton present there. 
17. All polluted water bodies have higher quantities of total solids. 
Fluctuations in the total solids are associated with evaporation, 
sedimentation and dilution during different seasons. 
18. High values of primary production coincided with high values of 
chlorophyll-a while lower values coincided with lower chlorophyll-a 
values. Lower values of productivity were found during monsoon 
months, which might be due to the rains causing turbidity thus 
decreasing, the light penetration hence decreased production. 
19. The variations exhibited by the values of chlorophyll-a showed almost 
the same trend as was depicted by productivity. 
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20. Fluctuations in community respiration were in close agreement with the 
fluctuations in zooplankton density and a positive correlation was found 
between these two in all the ponds. 
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SUMMARY 
Water is a valuable natural resource and the basis of the existence of all 
life forms in our biosphere. The water bodies are intimately related to human 
life and his livelihood. These are intensively utilized for various purposes and 
are, hence, increasingly subjected to environmental stress. The present study of 
some wetland of Aligarh was motivated by the importance of the problem. 
Water temperature varied in accordance with air temperature. 
Temperature ranged from 14 °C to 35 °C in Medical Pond, 14 °C to 36 °C in 
Pond I and 14 °C to 36.5 °C in Pond II. Minimum temperature was recorded 
during January, 2004 and maximum in June, 2004. 
Transparency ranged from 8.5 cm (December, 2004) to 30.5 cm 
(October, 2004) in Medical Pond, 7.5 cm (May, 2004) to 14 cm (January, 
2004) in Pond I and 7.8 cm (December, 2004) to 14.5 cm (October, 2004) in 
Pond II. Low levels of transparency was found during summer and monsoon 
seasons because of increase concentration of dissolved solids at high 
temperature and due to entry of huge amount of suspended and colloidal 
matter, silt and clay into the water body respectively. 
pH ranged from 6.4 to 9.1 in all the ponds during the whole period of 
study. Minimum pH in Medical Pond was 7.8 in July, 2004 and maximum was 
9.1 during January, 2004. In Pond I, it ranged from 6.6 in September, 2004 to 
8.9 during January, 2004. In Pond II, it ranged from 6.4 in September to 8.6 in 
February, 2004. The wide range of pH is the result of disturbances caused by 
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washermen's activity, wind action and cattle. 
Dissolved oxygen varied from 1.6 mg/L in January, 2004 to 7.2 mg/L in 
February, 2004 in Medical Pond, 2.4mg/L in January, 2004 to 7.5 mg/L in 
February, 2004 in Pond 1 and 2.9 mg/L in September, 2004 to 7.8 mg/L in 
October, 2004 in Pond II. Fluctuations in D.O. content have been found to be 
affected by many factors like solubility of oxygen in water, intensity of light 
and photosynthesis. 
Alkalinity ranged from 239 mg/L in July, 2004 to 630 mg/L in January, 
2004 in Medical Pond, 103 mg/L during July, 2004 to 320 mg/L in November, 
2004 in Pond I and 94 mg/L in September, 2004 to 360 mg/L in October, 2004 
in Pond II. Higher values during winter and post winter months might be due to 
input of detergents and lower values in monsoon months were found to be 
mainly due to higher turbidity and low transparency values. 
Hardness ranged from 212 mg/L in September, 2004 to 338 mg/L in 
January, 2004 in Medical Pond, 48 mg/L in September, 2004 to 190 mg/L in 
November, 2004 in Pond I and from 18.43 mg/L in September, 2004 to 122 
mg/L in May, 2004 in Pond II. Higher values during summer and lower during 
monsoon might be attributed to the evaporation of water at high temperature 
and dilution of water by rain respectively. 
Ionic composition was constituted by the three main ions calcium, 
magnesium and chloride. Increasing calcium and magnesium levels during 
summer might be due to evaporation of water and decomposition of dead 
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aquatic plants and animals. Calcium ranged from 14.42 mg/L to 122 mg/L in 
all the water bodies during the period of investigations. Magnesium ranged 
from 2.12 mg/L to 38 mg/L in all the three ponds. Chloride ranged from 9.4 
mg/L to 272 mg/L in these ponds. Wide variations in values were due to 
addition or loss of relative amount of chloride in incoming sewage and 
rainwater. 
Dissolved nutrients were mainly constituted by Phosphate- phosphorus, 
Nitrogen and Ammonia. Phosphate phosphorus varied from 0.392 mg/L to 
LI 152 mg/L. Nitrite-nitrogen ranged from 0.140 mg/L to 0.430 mg/L. Nitrate-
nitrogen varied from 0.066 mg/L to 0.198 mg/L. Increase and decrease in the 
phosphate phosphorus in the water bodies depend upon the adsorption of 
phosphorus by the pond bottom soil and other sediments. Higher values of 
nitrate nitrogen were found during summer and monsoon months and lowest 
during winter months. Values of nitrite-nitrogen depended upon municipal 
wastes, entry of surface runoff water from the surrounding catchment area, 
water temperature, dissolved oxygen and decomposition of organic matter. 
Higher values of Conductivity during some months might be due to the 
fact that various dissolved substance are continuously released into the aquatic 
medium through death and decomposition of organisms. Lower values might 
be attributed to the consumption of TDS by the phytoplankton and aquatic 
organisms. Its value ranged from 160 ^S cm"' to 1295 ^S cm"' . 
CO2 ranged from 6.5 mg/L to 59.2 mg/L. Increase in CO2 values during 
76 
summer and monsoon months might be due to the increase in the 
decomposition of organic matter at high temperature and to the incoming 
carbonic acid with the rain water. Lower values might be attributed to the 
release of free carbon dioxide from the water column and its utilization during 
photosynthesis. 
Total Solids ranged from 665 mg/L to 1880 mg/L in all the ponds. Its 
concentration in water body mainly depends on the surface run off during 
monsoon months, sediment release of nutrients and evaporation at high 
temperature during summer. 
GPP ranged from 0.3 to 3.4 gC/m76 hours. NPP ranged from 0.15 to 
2.754 gC/mV6 hours. CR ranged from 0.15 to 1.13 gC/mV6 hours. 
Chlorophyll-a ranged from 1.65 to 5.426 mg pigment/L. 
Higher values of Primary Production coincided with high values of 
chlorophyll-a while lower values coincided lower chlorophyll-a values. Low 
values of productivity were found during monsoon months. It may be due to 
the rain, causing turbidity, thus decreasing the light penetration and hence 
production is decreased. In all the ponds high CR rate coincided with high 
zooplankton density and low CR rates coincided with low zooplankton density. 
Phytoplankton mainly comprises algae. Polymodal seasonal occurrence 
of phytoplankton was seen in all the ponds. A number of physical, chemical 
and biological factors were found to be involved to bring the cumulative effect. 
Total phytoplankton population showed a posjJ|Vft (^Q^lation with NPP in all 
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the ponds. 
Myxophyceae (Blue-Green algae) formed the dominant group among 
phytoplankton groups in all the ponds. Maximum numerical strength of 62 
No./ml was found in Medical Pond during June, 2004. In Pond i, 68 No./ml in 
December, 2004 and in Pond II, 72 No./ml in January, 2004, whereas minimum 
population was found in December, 2004 (34 No./ml) in Medical Pond. In 
Pond I, 51 No./ml in April and May, 2004 and in Pond II, 43 No./ml in May, 
2004 respectively. The group was represented by the following genera 
Anabaena, Nostoc, Spirulina, Agmenellum and Microsystis. They indicate the 
eutrophic nature of the water body. It started increasing in early summer and 
reached its peak when the temperature was 33 °C and decreased towards 
monsoon. At the end of monsoon, the number increased because of the rise in 
temperature. The period of myxophycean maxima was accompanied by low 
D.O. content. 
Chlorophyceae (Green algae) formed the second most abundant group. 
In Medical Pond, maximum strength of 57 No./ml and minimum of 28 No./ml 
was found in January, 2004 and August, 2004 respectively. In Pond I, 
maximum density was observed in April, 2004 (55 no./ml) and minimum in 
October, 2004 (42 No./ml). Pond II, showed maximum density in April, 2004 
(60 No./ml) and minimum in September, 2004 (37 No./ml). The group was 
represented by Scenedesmus, Pediastrum, Ankistrodesmus, Crucigenia, 
Spirogyra, Chlorella, Tetraspora and Ulothrix. They showed the Eutrophic 
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nature of the water body. 
Bacillariophyceae (Diatoms) formed the third group in the population 
density. It was represented by Cyclotella, Diatoma, Synedra, Amphora, 
Nitzschia and Navicula. In Medical Pond, the maximum density was found in 
May, 2004 (11 No./ml) and minimum density was found in February, 2004 (4 
No./ml). In Pond I maximum density was 16 No./ml in July, 2004 and 
minimum was 5 No./ml in September, 2004. In Pond II, the maximum density 
was (15 No./ml) in June, 2004 and minimum (4 No./ml) in November, 2004. 
Euglenophyceae formed the third abundant group. It was represented by 
Euglena and Phacus . In Medical Pond, the maximum density was (29 No./ml) 
in January, 2004 and minimum was 16 No./ml in November, 2004. In Pond I, 
the maximum was 26 No./ml in July and August, 2004 and minimum was 12 
No./ml in September, 2004. In Pond II, the maximum was 14 No./ml in 
August, 2004 and minimum was 6 No./ml in May, 2004. They are found in 
abundance in water bodies which are organically rich and can be used as 
indicator of organic pollution. Presence of high nutrients supports their growth. 
Zooplankton - The freshwater zooplankton fauna of these water bodies 
comprised of four major groups, the Cladocera, Copepoda, Rotifera and 
Ostracoda. The total zooplankton number fluctuated from 93-213 No./L in 
Medical Pond, 68-184 No./L in Pond I and 92-176 No./L in Pond II. They 
showed polymodal occurrence. 
Cladoceran formed the most dominant group in the population density. 
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The group was represented by Daphnia craniata, Daphnia galeata, Daphnia 
similes, Daphnia rosea, Daphnia pulex, Moina micrura and Bosmina. 
Cladocerans comprised the food of fiy, fingerhngs and adults of many 
economically important and cultivable fish species. If food supply is enough 
Cladocerans usually level up high in number and biomass to dominate lake 
zooplankton population. 
Copepoda formed the third most abundant group of zooplankton. It was 
represented by Cyclops, Mesocyclops and Diaptomus. They are primary and 
secondary consumers in aquatic food chains and can make organic material 
available to higher trophic levels thus saving the foraging energy to their 
predators. Seasonal fluctuations are mainly due to temperature variations. The 
occurrence of egg bearing females, nauplii and copepodite stages were found 
throughout the period of investigation showing their continuous breeding 
behaviour. 
Rotifera formed the second most abundant group of zooplankton. It was 
represented by Brachionus calyciflorus, B. bidentatus, B. urceolaris, B. 
quadridentatus, Asplanchna priodonta, Epiphanis senta, Keratella quadrata, 
Keratella tropica and Filinia longiseta. They are valuable bioindicators 
(Sladecek, 1983; Berzins and Pejler, 1987). Rotifers are also essential food 
source for IMC. 1 emperature was not found to be a limiting factor for rotifers. 
Ostracoda was represented by only one genera i.e. Cypris sp. It was 
found least in surface waters, which might be due to its benthic nature. They 
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are only a minor element in the diet of young and adult fish. 
Eggs and Nauplii were found throughout the period of investigation 
showing that zooplankton are prolific and continuous breeders. 
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